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June 3, 2010 
 
Ms. Carolyn Bury 
U.S. Environmental Protection Agency, Region V 
77 West Jackson Boulevard 
Mail Code DE-9J 
Chicago, IL  60604-3590 
 
Re: Former Koppers Wood-Treating Site – Carbondale, Illinois 

March 2010 Investigation Analytical Data Submittal 
 
Dear Ms. Bury: 
 
In accordance with a scope of work that was approved by the USEPA on March 24, 2010 and finalized on 
March 25, 2010, Beazer conducted sampling in Evaluation Areas (EAs) 1, 2, 3, 4, 5 and 6 at the Former 
Koppers Wood-Treating Site in Carbondale, Illinois between March 29 and 31, 2010.  The purpose of this 
letter is to transmit the validated analytical data associated with the March 2010 sampling to the USEPA. The 
following are attached to this letter: 
 

• Attachment 1 – Validated Analytical Data Summary Table 
• Attachment 2 – Sample Location Maps 
• Attachment 3 – Data Validation Reports 
• Attachment 4 – Validated Laboratory Data Sheets 

 
Please feel contact me at 412-208-8867 if you have any questions or comments regarding this submittal. 
 
Sincerely, 
 
 
 
Michael Slenska, P.E. 
Environmental Manager 
 
Enclosure 

cc: James Moore, IEPA 
 Allen Debus, USEPA 
 Jeffrey Holden, ARCADIS 
 Paul Anderson, ARCADIS 
 David Bessingpas, ARCADIS 



Attachment 1 

 

Validated Analytical Data 
Summary Table 

 



TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID: A1-35 A1-36 A1-37 A1-38 A1-39

Depth Interval (in.): 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6
Date Collected: Units R C/I R C/I 03/30/10 03/30/10 03/30/10 03/30/10 03/30/10

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- -- 0.375 0.341 10.6 [15.4 EJ] 0.225 2.51
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- -- 0.0423 0.0798 3.29 [5.4 EJ] 0.0231 0.402
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- -- 0.00198 J 0.00644 0.347 [0.558] 0.00201 J 0.0285
1,2,3,4,7,8-HxCDD ug/kg -- -- -- -- 0.00518 0.00188 J 0.0471 J [0.0668] 0.00232 J 0.0326
1,2,3,4,7,8-HxCDF ug/kg -- -- -- -- 0.00257 J 0.00243 J 0.0933 [0.137] 0.00197 J 0.0162
1,2,3,6,7,8-HxCDD ug/kg -- -- -- -- 0.0113 0.0107 0.351 [0.542] 0.00594 0.0749
1,2,3,6,7,8-HxCDF ug/kg -- -- -- -- 0.00118 J 0.000971 UX 0.0394 J [0.0364] 0.000606 J 0.00729
1,2,3,7,8,9-HxCDD ug/kg -- -- -- -- 0.00834 0.00379 J 0.0669 [0.114] 0.00357 J 0.0519
1,2,3,7,8,9-HxCDF ug/kg -- -- -- -- 0.00149 U 0.00087 U 0.0152 U [0.0231] 0.000757 U 0.00324 J
1,2,3,7,8-PeCDD ug/kg -- -- -- -- 0.00146 UX 0.000697 UX 0.0127 J [0.0165] 0.00135 J 0.0128
1,2,3,7,8-PeCDF ug/kg -- -- -- -- 0.000705 UX 0.000948 U 0.00544 U [0.00287 J] 0.00066 U 0.00116 J
2,3,4,6,7,8-HxCDF ug/kg -- -- -- -- 0.00168 UX 0.00191 J 0.0969 [0.128] 0.0013 J 0.0127
2,3,4,7,8-PeCDF ug/kg -- -- -- -- 0.00169 J 0.000844 U 0.00611 UX [0.0101] 0.0012 J 0.0045 J
2,3,7,8-TCDD ug/kg -- -- -- -- 0.000607 U 0.000593 J 0.00212 UX [0.00191] 0.000672 J 0.00134 UX
2,3,7,8-TCDF ug/kg -- -- -- -- 0.000831 UX 0.000367 U 0.00252 U [0.00144] 0.000332 U 0.000646 J
37Cl-2,3,7,8-TCDD ug/kg -- -- -- -- 0.13 0.138 1.68 [0.142] 0.138 0.135
OCDD ug/kg -- -- -- -- 12.5 EJ 8.83 EJ 86 [146 EJ] 5.45 30.8 EJ
OCDF ug/kg -- -- -- -- 0.167 0.56 27.2 [41.3 EJ] 0.111 1.96
Total HpCDD ug/kg -- -- -- -- 0.843 0.659 20.5 [27.1 J] 0.514 4.38
Total HpCDF ug/kg -- -- -- -- 0.163 0.466 29.5 [52.2 J] 0.122 1.78
Total HxCDD ug/kg -- -- -- -- 0.124 0.0654 2.04 [2.87] 0.115 0.468
Total HxCDF ug/kg -- -- -- -- 0.0491 0.0821 4.97 [7.89 PJ] 0.036 0.361
Total PeCDD ug/kg -- -- -- -- 0.0208 0.0107 0.0506 [0.123] 0.0144 0.0648
Total PeCDF ug/kg -- -- -- -- 0.0119 0.004 0.178 [0.172 PJ] 0.00603 0.0407
Total TCDD ug/kg -- -- -- -- 0.0103 0.00267 0.0339 [0.0598] 0.00788 0.0114
Total TCDF ug/kg -- -- -- -- 0.0031 0.00076 0.0236 [0.0675] 0.0038 0.0118
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95 0.0114 0.00975 0.258 [0.396] 0.00812 0.0734
SVOCs
Pentachlorophenol mg/kg -- -- -- -- 0.048 U 0.022 J 8 DJ 0.033 J 0.26
Acenaphthene mg/kg -- -- -- -- 0.003 J 0.0042 J 0.28 DJ 0.019 J 0.3
Acenaphthylene mg/kg -- -- -- -- 0.019 0.023 6.4 DJ 0.33 0.13
Anthracene mg/kg -- -- -- -- 0.02 0.034 9.6 DJ 0.42 0.2
Benzo(a)anthracene mg/kg -- -- -- -- 0.032 0.046 31 DJ 1.3 1
Benzo(a)pyrene mg/kg -- -- -- -- 0.04 0.045 17 DJ 1.1 0.29
Benzo(b)fluoranthene mg/kg -- -- -- -- 0.073 0.13 52 DJY 2.9 JY 0.51 JY
Benzo(ghi)perylene mg/kg -- -- -- -- 0.036 0.048 14 DJ 0.83 0.11
Benzo(k)fluoranthene mg/kg -- -- -- -- 0.037 0.057 46 DJY 2.7 JY 0.46 JY
Chrysene mg/kg -- -- -- -- 0.056 0.074 37 DJ 1.9 1.5
Dibenzo(a,h)anthracene mg/kg -- -- -- -- 0.0094 J 0.018 5.2 DJ 0.24 0.12
Fluoranthene mg/kg -- -- -- -- 0.047 0.056 85 DJ 1.8 1.5
Fluorene mg/kg -- -- -- -- 0.0097 U 0.003 J 0.59 DJ 0.031 0.04 U
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- -- 0.032 0.053 14 DJ 0.8 0.077
Naphthalene mg/kg -- -- -- -- 0.0077 J 0.0072 J 0.84 DJ 0.044 0.19
Phenanthrene mg/kg -- -- -- -- 0.029 0.027 12 DJ 0.22 3.7
Pyrene mg/kg -- -- -- -- 0.04 0.053 58 DJ 1.8 0.78
Total PAHs mg/kg -- -- -- -- 0.481 J 0.678 J 343 DJ 13.7 J 10.4
Metals
Arsenic mg/kg -- -- -- -- 10.5 13.5 9 9.3 5.2
Chromium mg/kg -- -- -- -- 15.5 J 19.4 J 15.3 J 15.8 J 11.9 J
Copper mg/kg -- -- -- -- 18.4 21.3 17.6 19 12.5
Miscellaneous
Total Organic Carbon mg/kg -- -- -- -- NA NA NA NA NA

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A1-40 A1-41 A1-42 A1-43 A1-44
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/30/10 03/30/10 03/30/10 03/30/10 03/30/10

0.207 2.14 0.16 0.0791 0.67
0.0318 0.546 0.016 0.00572 0.13

0.00206 J 0.0225 0.000888 UX 0.000887 U 0.0148
0.00442 U 0.0347 0.00189 UX 0.00189 U 0.00646
0.00197 U 0.0138 0.0012 J 0.0008 U 0.0285
0.00509 0.0313 0.00418 J 0.00255 U 0.0242

0.00177 U 0.0171 0.00103 U 0.000404 U 0.00722
0.00475 U 0.073 0.00348 J 0.00189 U 0.0112
0.00138 U 0.00226 J 0.000783 U 0.000685 U 0.00774
0.0029 UX 0.0133 0.000882 UX 0.000664 U 0.00304 J
0.000547 U 0.00108 UX 0.00084 U 0.000637 U 0.00227 J
0.00188 U 0.027 0.00114 J 0.000498 U 0.0123
0.000633 J 0.00435 J 0.000778 UX 0.000619 U 0.0149

0.00805 0.000742 J 0.000316 UX 0.000334 UX 0.00049 U
0.000478 UX 0.000798 U 0.000622 U 0.00049 U 0.000589 J

0.139 0.132 0.139 0.125 0.133
6.43 28.3 EJ 9.28 EJ 4 10.3 EJ

0.168 1.14 0.0588 0.0217 0.596
0.521 3.97 0.378 0.238 1.68
0.149 1.5 0.0563 0.0227 0.666
0.117 0.563 0.0468 0.023 0.205
0.0301 0.521 0.0163 0.00445 0.255
0.0649 0.0614 0.00657 0.00234 UX 0.0307

0.00569 0.0926 0.0042 0.000446 UX 0.0806
0.022 0.000742 0.0027 0.000334 UX 0.00479

0.00398 0.012 0.00322 0.00049 U 0.00731
0.0131 0.0712 0.00556 0.00205 0.0288

0.023 J 0.79 UJ 0.093 U 0.2 U 0.021 J [0.04 J]
0.0098 J 0.9 DJ 0.019 U 0.0083 J 0.0097 J [0.0069 J]

0.15 0.056 DJ 0.0039 J 0.016 J 0.062 [0.067]
0.15 1.8 DJ 0.0045 J 0.013 J 0.11 [0.087]
0.4 6.4 DJ 0.011 J 0.029 J 0.24 [0.17]
0.3 6.4 DJ 0.0096 J 0.027 J 0.17 [0.16]
0.56 7.5 DJ 0.019 0.071 0.31 [0.29]
0.2 4.8 DJ 0.0079 J 0.028 J 0.12 [0.14]
0.56 4.9 DJ 0.0079 J 0.035 J 0.14 [0.18]
0.56 7.2 DJ 0.012 J 0.063 0.28 [0.24]
0.07 1.1 DJ 0.019 U 0.041 U 0.041 [0.046]
0.75 25 DJ 0.019 0.26 0.63 [0.39]

0.018 J 0.52 DJ 0.003 J 0.0097 J 0.0086 J [0.0086 J]
0.2 4.4 DJ 0.0089 J 0.026 J 0.12 [0.14]

0.034 0.12 DJ 0.0025 J 0.041 U 0.12 [0.086]
0.094 12 DJ 0.015 J 0.21 0.48 [0.23]
0.6 13 DJ 0.013 J 0.12 J 0.38 [0.26]

4.66 J 96.1 J 0.137 J 0.916 J 3.22 J [2.5 J]

10.3 11.5 8.7 14.8 11.6 [14.1]
17.8 19.6 17.1 21.9 18.6 [14.5]
40.1 17 17.9 20.9 12.5 [12.2]

NA NA NA 8,960 24,300 [17,400]
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A1-45 A1-46 A1-47 A1-48 A2-11 A2-12
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/30/10 03/30/10 03/30/10 03/30/10 03/29/10 03/29/10

0.0552 0.0836 0.226 6.13 EJ 111 D 148 EJ
0.00536 0.00981 0.067 0.98 12.1 EJ 24.7 EJ

0.000801 U 0.00128 U 0.00848 0.0878 0.968 2
0.00154 U 0.00396 U 0.00166 UX 0.0078 0.805 1.28
0.000751 J 0.00175 J 0.0325 0.222 0.675 1.27
0.00184 U 0.00381 U 0.00938 0.11 J 2.01 3.98
0.000554 U 0.000673 U 0.00726 0.0407 0.154 0.289 PJ
0.000943 J 0.00421 U 0.00339 U 0.0205 0.68 1.08
0.000892 U 0.00102 U 0.00932 0.0463 0.159 0.255
0.000967 U 0.000984 U 0.0012 U 0.00263 J 0.114 0.173
0.000719 U 0.00116 U 0.00218 J 0.0096 J 0.0378 0.0491
0.000719 U 0.00146 U 0.00982 0.0535 0.311 0.606
0.000676 U 0.0013 J 0.0286 0.0969 J 0.221 0.302

0.000676 UX 0.00061 U 0.000425 U 0.000476 U 0.00963 0.00988
0.000477 U 0.000488 U 0.000716 UX 0.00191 0.00919 0.00877

0.134 0.139 0.132 0.135 0.158 0.151
7.63 4.37 4.97 89.1 EDJ 573 EDJ 627 EDJ

0.0207 0.0356 0.263 5.62 61.3 EJ 119 EJ
0.123 0.185 0.472 12.3 J 279 D 355 J

0.0208 0.0346 0.324 5.98 73.1 J 141 J
0.0118 0.0182 0.0506 0.496 J 25.6 43.8

0.000751 0.013 0.202 1.56 J 17.2 PJ 33.2 PJ
0.00228 0.00126 U 0.00179 0.0141 2.82 3.35

0.000762 0.0013 0.1 0.422 J 1.46 PJ 2.18 PJ
0.000676 UX 0.000792 U 0.000282 UX 0.00225 0.482 0.4

0.000841 0.000639 UX 0.00859 0.0238 0.15 PJ 0.204 PJ
0.00307 0.00282 0.0201 0.183 2.1 3.12

0.046 U 0.11 U 0.022 J 0.13 U 3.1 14 DJ
0.0092 U 0.0022 J 0.0033 J 0.0071 J 0.093 J 0.35 DJ
0.0028 J 0.015 J 0.036 0.018 J 1.6 8.9 DJ
0.0034 J 0.017 J 0.043 0.03 1.9 11 DJ
0.009 J 0.039 0.09 J 0.089 3.1 19 DJ
0.008 J 0.045 J 0.091 J 0.089 4.2 28 DJ
0.013 0.076 J 0.16 J 0.15 9.7 JY 47 DJ

0.006 J 0.035 J 0.069 J 0.082 3.4 21 DJ
0.006 J 0.026 J 0.072 J 0.046 8.8 JY 22 DJ
0.015 0.055 0.12 J 0.11 4.3 28 DJ

0.0092 U 0.0082 J 0.023 J 0.021 J 1 6.8 DJ
0.023 0.073 0.16 0.2 4.1 14 DJ

0.0092 U 0.0034 J 0.0057 J 0.0058 J 0.11 0.37 DJ
0.0061 J 0.034 J 0.072 J 0.076 3.3 21 DJ
0.008 J 0.01 J 0.049 0.02 J 0.18 0.91 DJ
0.0097 0.031 0.1 0.1 0.54 1.6 DJ
0.016 0.056 0.12 J 0.13 4.5 19 DJ

0.126 J 0.526 J 1.21 J 1.17 J 42 J 249 J

12 6.5 17.6 8.4 21.2 44.3
20.7 20.1 18.8 18.5 48.9 J 118 J
23.4 18.6 22.8 23.8 26.8 32.6

NA 23,600 13,700 9,500 21,700 20,800
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A2-13 A2-14 A2-15 A2-16 A2-17
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/29/10 03/29/10 03/29/10 03/29/10 03/29/10

1 [2.57] 296 EJ 79.8 EDJ 252 EJ 181 EDJ
0.251 [0.611] 31.6 10.5 EJ 27.9 22.2

0.0164 [0.0395] 2.58 1.2 2.47 1.67
0.0132 [0.03] 1.43 0.152 1.09 0.718

0.00839 [0.0218] 0.871 0.733 1.73 0.961
0.029 [0.0726] 6.33 1.82 4.62 3.92

0.00332 J [0.00842] 0.241 0.136 0.352 0.242
0.0125 [0.0308] 2.3 0.355 1.17 1.04

0.00188 J [0.0048 J] 0.142 0.155 0.355 0.198
0.00363 J [0.00755] 0.237 0.0481 0.133 0.137

0.00085 UX [0.00292 J] 0.0256 J 0.0257 0.0624 0.0354 J
0.00683 [0.0161] 0.646 0.281 0.653 0.482

0.00287 J [0.00715] 0.104 0.153 0.332 0.203
0.00048 J [0.000768 J] 0.016 0.0032 0.00664 U 0.00944 J

0.00123 [0.00226] 0.00691 U 0.00564 0.00752 UX 0.01 U
0.139 [0.135] 1.48 0.141 1.64 1.63

13.5 EJ [35.1 EJ] 4,850 EDJ 537 EDJ 3,270 EDJ 2,630 EDJ
1.35 [3.19] 202 EJ 61.5 D 158 EJ 130 EJ
2.02 [5.64] 570 J 235 DJ 757 J 368 J
1.26 [3.37] 248 72.7 J 222 162

0.28 [0.778] 34.4 17.1 52.2 22.5
0.262 [0.729] 38.4 PJ 15.8 PJ 40.3 PJ 24.5 PJ
0.108 [0.207] 1.18 0.318 1.71 0.906

0.0315 [0.085] 1.26 PJ 0.983 PJ 2.21 1.45
0.0926 [0.119] 0.118 0.035 0.139 0.122
0.0233 [0.0478] 0.159 0.0758 PJ 0.167 0.0938
0.0297 [0.0729] 6.3 1.56 5.08 3.84

0.078 J [0.061 J] 71 DJ 21 DJ 27 DJ 40 DJ
0.0064 J [0.033] 0.26 DJ 0.96 DJ 0.69 DJ 0.47 DJ
0.081 J [0.28 J] 6.1 DJ 17 DJ 15 DJ 7.8 DJ
0.091 [0.17 J] 8.4 DJ 24 DJ 27 DJ 12 DJ
0.14 J [0.44 J] 17 DJ 20 DJ 16 DJ 12 DJ
0.18 J [0.57 J] 16 DJ 39 DJ 28 DJ 15 DJ
0.4 JY [0.72] 38 DJ 91 DJY 79 DJY 41 DJY

0.15 J [0.49 J] 12 DJ 34 DJ 29 DJ 15 DJ
0.37 JY [0.28] 18 DJ 83 DJY 72 DJY 37 DJY

0.22 [0.62] 24 DJ 27 DJ 23 DJ 16 DJ
0.044 [0.1] 4.9 DJ 13 DJ 8.7 DJ 4.8 DJ

0.26 J [1.4 J] 18 DJ 23 DJ 16 DJ 19 DJ
0.019 UJ [0.081 J] 0.39 DJ 1.4 DJ 1.2 DJ 0.61 DJ

0.13 J [0.4 J] 13 DJ 36 DJ 30 DJ 15 DJ
0.02 J [0.16 J] 0.94 DJ 2.3 DJ 2 DJ 1.4 DJ
0.086 J [1.2 J] 2.9 DJ 4.1 DJ 3.1 DJ 2.8 DJ
0.23 J [1.1 J] 23 DJ 23 DJ 18 DJ 19 DJ
2.04 J [8.04] 203 J 356 297 219 J

12.1 [12.6] 14.8 63.8 44.4 25.2
17.1 [19.2 J] 32.9 J 138 J 155 J 78.3 J
45.8 J [65] 19.9 36.8 41.3 27.2

NA NA NA NA NA
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A2-18 A2-19 A3-18 A3-19
0 - 6 0 - 6 0 - 6 0 - 6

03/29/10 03/29/10 03/30/10 03/30/10

37 262 EDJ 0.111 2
4.58 38.1 EJ 0.0134 0.435
0.44 3.21 0.00138 U 0.0386
0.182 2 0.00141 J 0.0199
0.994 1.56 0.000955 J 0.0361
0.89 6.97 EJ 0.00269 UX 0.0591
0.192 0.366 0.000821 U 0.0137
0.296 2.11 0.00363 U 0.0307
0.218 0.295 0.00134 U 0.0105

0.0483 UX 0.244 0.00123 U 0.00866
0.0502 J 0.0623 0.000851 U 0.00245 UX

0.278 0.929 0.000968 U 0.024
0.393 0.303 0.000863 J 0.0203

0.00757 J 0.0136 0.000651 U 0.000854 UX
0.00935 J 0.011 0.00046 U 0.00119

1.76 0.205 0.139 0.138
583 EJ 709 EDJ 4.2 23.8 EJ

25.1 186 EJ 0.0708 2.08
88 620 DJ 0.26 4.67

28.6 210 J 0.068 2.29
6.4 60.1 J 0.0173 0.52

8.29 50.3 PJ 0.0168 0.68
0.323 3.43 0.00111 0.0671
1.78 2.59 PJ 0.00193 0.144
0.118 0.385 0.000872 0.0122

0.0437 0.264 PJ 0.000365 UX 0.0276
1.04 5.08 0.00302 0.0668

2.3 22 DJ [20 DJ] 0.044 U 0.067 J
0.051 0.57 DJ [0.57 DJ] 0.0013 J 0.0078 J
1.3 8.9 DJ [9.2 DJ] 0.0047 J 0.12
1.4 32 DJ [26 DJ] 0.0058 J 0.17
2.8 8 DJ [7.6 DJ] 0.011 0.16
3.2 17 DJ [17 DJ] 0.012 0.15 J
6 35 DJ [43 DJY] 0.022 0.29 J

2.7 15 DJ [16 DJ] 0.014 0.18 J
2.6 13 DJ [39 DJY] 0.0074 J 0.1 J
4.4 21 DJ [17 DJ] 0.013 0.18

0.96 5.7 DJ [5.1 DJ] 0.0031 J 0.056 J
4.2 11 DJ [11 DJ] 0.022 0.21

0.081 3.1 DJ [1.5 DJ] 0.0016 J 0.013 J
2.7 16 DJ [16 DJ] 0.012 0.19 J
0.1 1.2 DJ [1.1 DJ] 0.0016 J 0.0093 J

0.55 6 DJ [3 DJ] 0.0093 0.046
4.1 11 DJ [11 DJ] 0.016 0.19

37.1 204 [185] 0.157 J 2.07 J

13.8 50.4 [35.8] 6 14.2
42.4 J 154 J [153 J] 18.1 22.5

34 39 [42.1] 17.4 22.9

NA 31,600 [35,000] 5,470 16,400
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A3-20 A3-21 A3-22 A3-23 A3-24 A4-1
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/30/10 03/30/10 03/30/10 03/30/10 03/30/10 03/31/10

4.15 EJ [4.43 EJ] 160 EDJ 105 EDJ 17.2 EJ 117 EDJ 0.248
0.815 [0.925] 40.6 EJ 23.7 EJ 4.51 EJ 26.8 EJ 0.0237

0.0607 [0.0672] 3.29 1.77 0.46 2.71 0.00237 J
0.0377 [0.0408] 1.36 0.78 0.165 1.16 0.00332 J
0.0465 [0.0542] 2.58 1.82 1.02 7.74 EJ 0.00201 J
0.118 [0.133] 4.96 EJ 2.58 0.536 3.88 0.00692

0.0223 [0.0233] 0.759 0.545 0.227 1.73 0.00174 J
0.0699 [0.0725] 2.23 1.37 0.258 2.05 0.0067
0.011 [0.0119] 0.441 0.322 0.26 1.65 0.00115 U

0.0144 [0.0162] 0.375 0.252 0.0576 0.429 0.00207 J
0.00377 J [0.00447 J] 0.0927 0.0681 0.056 0.302 0.000583 J

0.041 [0.0489] 1.36 0.92 0.365 2.32 0.00251 J
0.0256 [0.0306] 0.721 0.531 0.514 2.97 0.00339 J

0.0018 UX [0.00243] 0.0329 0.0224 0.00498 0.0375 0.000651 J
0.0019 [0.00264] 0.0162 0.0128 0.0131 0.0615 0.000756 J

0.133 [0.129] 0.155 0.145 0.134 0.135 0.139
49.1 EJ [51.8 EJ] 570 EDJ 471 EDJ 137 EDJ 524 EDJ 10.6 EJ

3.66 [3.95] 207 EJ 98.2 EJ 18.9 EJ 100 EJ 0.0764
8.51 J [8.98 J] 365 J 223 J 44.7 J 241 J 0.567

3.91 [4.2] 277 J 150 J 31.6 J 161 J 0.0959
0.884 [0.97] 47.3 J 21.9 6.31 28.1 0.0795
0.991 [1.13] 57.4 PJ 33.9 10.3 62.2 J 0.0477

0.108 [0.114] 2.73 1.48 0.566 2.08 0.0144
0.277 [0.309] 5.7 PJ 4.14 2.61 16.3 PJ 0.0288

0.0251 [0.0285] 0.296 0.196 0.0657 0.311 0.00603
0.0691 [0.0818] 0.394 0.276 0.194 0.76 PJ 0.0145
0.123 [0.138] 4.27 2.75 0.771 5.08 0.0121

0.037 J [0.053 J] 18 DJ 1.2 DJ 0.57 2.6 DJ 0.25 U
0.0081 J [0.0079 J] 0.86 DJ 0.12 DJ 0.047 J 0.42 DJ 0.02 J

0.064 [0.07] 4.4 DJ 1.5 DJ 1.1 10 DJ 0.035 J
0.074 [0.082] 9.2 DJ 2.2 DJ 1.2 7.8 DJ 0.062
0.11 J [0.11 J] 9.4 DJ 1.3 DJ 1 17 DJ 0.24
0.12 J [0.13 J] 5.1 DJ 1.1 DJ 1.6 28 DJ 0.26
0.21 J [0.25 J] 21 DJ 2.7 DJ 4.1 JY 45 DJ 0.42
0.15 J [0.18 J] 8.6 DJ 2.6 DJ 1.9 24 DJ 0.24

0.097 J [0.084 J] 6.1 DJ 1 DJ 3.6 JY 25 DJ 0.14
0.13 J [0.15 J] 11 DJ 1.5 DJ 1.8 19 DJ 0.31

0.035 J [0.035 J] 0.21 UJ 0.6 DJ 0.47 0.26 UJ 0.058
0.22 [0.23] 25 DJ 2.4 DJ 1.8 25 DJ 0.56

0.0097 J [0.011 J] 0.92 DJ 0.16 DJ 0.079 0.57 DJ 0.014 J
0.13 J [0.16 J] 10 DJ 2.4 DJ 2 26 DJ 0.24

0.018 J [0.016 J] 3.8 DJ 0.11 DJ 0.12 0.7 DJ 0.05 U
0.074 [0.073] 15 DJ 0.61 DJ 0.57 3.2 DJ 0.19
0.15 J [0.16 J] 13 DJ 1.8 DJ 1.4 15 DJ 0.36
1.6 J [1.75 J] 143 22.1 J 19.2 J 247 3.15 J

11 [10.8] 43.2 9.9 14.1 19 8.3
25.4 [23.6] 53.4 26.7 21.6 41.1 60.5
34.1 [32.4] 40 41.7 21.9 28 27.1

28,200 [34,900] 41,000 64,700 26,200 45,800 15,400
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A4-2 A4-3 A4-4 A4-5 A4-6 A4-7
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/31/10 03/31/10 03/31/10 03/31/10 03/31/10 03/31/10

0.352 0.209 0.755 0.215 1.35 0.106
0.0423 0.0196 0.132 0.0255 0.204 0.0118

0.00384 J 0.00157 J 0.0104 0.00205 J 0.0158 0.00122 J
0.00417 J 0.00232 J 0.0106 0.00344 J 0.0155 0.00143 J
0.00326 J 0.00129 J 0.00765 0.0044 J 0.0123 0.000767 J

0.0102 0.00506 0.0246 0.00768 0.0394 0.00287 J
0.00199 J 0.00054 UX 0.00601 0.00675 0.00814 0.000579 J
0.00702 0.00413 J 0.018 0.00617 0.0253 0.00253 J

0.000976 J 0.000399 U 0.00245 J 0.00289 J 0.00362 J 0.000546 U
0.00144 UX 0.000645 UX 0.00465 J 0.00232 J 0.00724 0.000623 J
0.000631 J 0.000581 U 0.00116 J 0.00157 J 0.00239 J 0.00066 U
0.00386 J 0.000993 J 0.00971 0.0195 0.0138 0.000912 J
0.00576 0.00101 UX 0.00987 0.0635 0.0129 0.000971 J

0.000457 UX 0.000551 U 0.00146 0.00127 UX 0.00173 0.000247 U
0.000624 UX 0.000387 J 0.00132 0.00265 0.00236 0.000271 U

0.147 0.137 0.135 0.138 0.15 0.142
12.1 EJ 9.21 EJ 15.9 EJ 6.34 21.1 EJ 5.03
0.186 0.0876 0.477 0.0574 0.759 0.0421
0.777 0.461 1.62 0.527 4.85 0.244
0.208 0.0831 0.519 0.0853 0.867 0.0444

0.0966 0.0462 0.221 0.119 0.548 0.0348
0.0809 0.0227 0.198 PJ 0.255 0.311 PJ 0.0171
0.0102 0.00417 0.0464 0.0375 0.0767 0.00403
0.0452 0.00603 0.0958 PJ 0.478 PJ 0.123 PJ 0.0073
0.00734 0.00125 0.0142 0.0176 0.0262 0.000713 U
0.0121 0.0014 0.041 0.144 0.0629 PJ 0.00225
0.0126 0.00651 0.031 0.0311 0.0472 0.00453

0.045 U 0.046 U 0.31 U 0.49 U 0.31 U 0.05 U
0.01 0.0093 U 0.022 J 0.24 0.054 J 0.008 J
0.035 0.0032 J 0.045 J 0.58 0.29 0.011
0.036 0.0043 J 0.06 J 0.86 0.35 0.013
0.077 0.011 0.22 1.1 0.76 0.046
0.085 0.011 0.3 1.1 0.8 0.047
0.14 0.016 0.43 2 JY 1.6 0.1 JY
0.092 0.012 0.33 1.4 0.77 0.039
0.036 0.0062 J 0.26 1.7 JY 0.5 0.088 JY
0.11 0.013 0.37 1.3 1.1 0.064
0.022 0.0021 J 0.068 0.19 0.22 0.008 J
0.22 0.02 0.56 3.2 1.4 0.087

0.0076 J 0.0093 U 0.025 J 0.23 0.062 U 0.0079 J
0.084 0.0093 0.28 1.1 0.8 0.037
0.056 0.0093 U 0.063 U 0.56 0.19 0.016
0.15 0.015 0.17 2.5 0.74 0.051
0.12 0.012 0.37 1.8 0.89 0.069

1.28 J 0.135 J 3.51 J 18.2 10.5 J 0.604 J

10.5 11.9 7 11.4 13 9.3
21 20.6 20.6 23.9 28.2 18

38.1 20.7 36.8 128 46.7 21.9

NA NA 34,100 NA 83,300 13,900
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A4-8 A4-9 A4-10 A5-6
0 - 6 0 - 6 0 - 6 0 - 6

03/31/10 03/31/10 03/31/10 03/30/10

0.474 [0.431] 0.0596 0.084 9.9 EJ [15 EJ]
0.0824 [0.0751] 0.00254 J 0.000582 U 1.38 [2.35]

0.00579 [0.00603] 0.000676 U 0.000429 U 0.118 [0.173]
0.00766 [0.00705] 0.00145 UX 0.00204 J 0.0812 [0.121]

0.00521 [0.00428 J] 0.000413 U 0.000325 U 0.0763 [0.105]
0.016 [0.0137] 0.00167 J 0.00222 J 0.277 [0.405]

0.00348 J [0.00311 J] 0.000417 U 0.00032 U 0.0246 [0.0361]
0.0131 [0.0114] 0.00182 J 0.00227 J 0.123 [0.19]

0.00137 J [0.00126 J] 0.000363 U 0.000539 U 0.0224 [0.0256]
0.00348 J [0.00341 J] 0.00062 U 0.00083 J 0.0325 [0.0443]

0.000528 J [0.000691 J] 0.000512 U 0.000404 U 0.00621 [0.00719]
0.00604 [0.00498] 0.000484 U 0.000407 U 0.0615 [0.0779]
0.00598 [0.00519] 0.000933 U 0.000403 U 0.0355 [0.0416]

0.000716 J [0.000635 J] 0.000245 J 0.000211 U 0.00399 [0.00434]
0.00082 J [0.000873 J] 0.000379 U 0.000349 U 0.00155 [0.00188]

0.134 [0.14] 0.143 0.135 0.136 [0.139]
8.69 EJ [8.57 EJ] 1.57 3.26 94.9 EJ [167 EDJ]

0.28 [0.246] 0.00721 J 0.00142 UX 7.43 [8.96 EJ]
1.03 [0.965] 0.148 0.229 25.5 J [37 J]
0.29 [0.264] 0.00254 0.00103 UX 8.56 [12.8]
0.154 [0.149] 0.0256 0.0417 2.91 [3.68]
0.115 [0.104] 0.00207 0.000391 2.29 [2.68]
0.03 [0.0252] 0.00336 0.00656 0.325 [0.414]

0.0549 [0.0514] 0.00159 0.000404 U 0.304 PJ [0.352 PJ]
0.00524 [0.00594] 0.000493 0.000336 UX 0.0642 [0.0664]

0.022 [0.0152] 0.000379 U 0.00039 UX 0.041 PJ [0.0473 PJ]
0.0197 [0.0181] 0.00169 0.0033 0.259 [0.386]

0.047 U [0.097 U] 0.051 U 0.043 U 0.4 J [0.53 J]
0.0089 J [0.02 U] 0.01 U 0.0088 U 0.13 [0.18]

0.035 [0.02] 0.0046 J 0.0088 U 1.8 [2.6]
0.038 [0.026] 0.0043 J 0.0088 U 2.2 [3]
0.11 [0.081] 0.0098 J 0.0088 U 1.2 [1.7]
0.13 [0.11] 0.014 0.0027 J 2.3 [3.6]

0.3 JY [0.25 JY] 0.027 0.0035 J 3.3 [5.5]
0.14 [0.12] 0.016 0.0088 U 2.9 [4.2]

0.26 JY [0.22 JY] 0.0089 J 0.0088 U 1.5 [1.9]
0.18 [0.16] 0.017 0.0088 U 1.7 [3]

0.03 [0.029] 0.01 U 0.0088 U 0.67 [1.1]
0.26 [0.23] 0.025 0.0066 J 1.5 [2.2]

0.006 J [0.0066 J] 0.01 U 0.0088 U 0.2 [0.27]
0.13 [0.12] 0.014 0.0088 U 2.4 [3.6]

0.023 [0.011 J] 0.01 U 0.0088 U 0.089 J [0.14]
0.11 [0.087] 0.015 0.0076 J 0.35 [0.5]
0.17 [0.14] 0.016 0.0052 J 1.7 [2.5]

1.67 J [1.39 J] 0.172 J 0.0256 J 23.9 J [36]

7.1 [6.7] 8.4 12.8 6.5 [6.4]
18.2 [18.9] 19.6 15 20.2 J [21.2 J]
24.6 [23.8] 22.9 16.7 24.3 [26.8]

NA NA NA 28,400 [27,700]
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A5-7 A6-1 A6-2 A6-3 A6-4
0 - 6 0 - 6 0 - 6 0 - 6 0 - 6

03/30/10 03/31/10 03/31/10 03/31/10 03/31/10

23.5 EJ 2.14 0.728 0.341 0.633
4.34 EJ 0.382 J 0.123 0.0417 0.103
0.358 0.0297 0.00903 0.00249 UX 0.00845
0.194 0.0194 0.00641 0.00476 J 0.00719
0.187 0.0169 0.00393 J 0.00334 J 0.00637
0.823 0.0692 0.0218 0.0101 0.02
0.0613 0.00723 0.00177 J 0.00192 J 0.00428 J
0.314 0.0302 0.0108 0.00764 0.0125
0.0487 0.0043 J 0.000931 U 0.000822 J 0.00235 J
0.0756 0.00746 0.0026 J 0.00224 J 0.00307 J
0.0115 0.0013 J 0.000532 J 0.000412 J 0.00115 J
0.154 0.0155 0.0041 J 0.0032 J 0.00927
0.0706 0.00612 0.00182 J 0.00445 J 0.0169
0.008 0.000944 J 0.000562 J 0.00046 J 0.00046 UX

0.00281 0.000794 U 0.000249 J 0.0005 J 0.00131
0.144 0.134 0.142 0.139 0.145

214 EDJ 26 EJ 15.2 EJ 12.8 EJ 10.4 EJ
17.8 EJ 1.77 0.575 0.149 0.459
54.3 J 4.39 1.45 0.77 1.27
27.7 J 2.01 J 0.572 0.154 0.44
6.98 0.5 0.156 0.111 0.158
5.96 0.548 0.137 0.0619 0.174

0.838 0.0725 0.0201 0.0179 0.0291
0.637 PJ 0.0663 PJ 0.017 PJ 0.0399 0.132 PJ

0.143 0.0141 0.00514 0.004 0.00796
0.0848 PJ 0.00742 PJ 0.0032 PJ 0.013 0.0372

0.635 0.0604 0.022 0.015 0.0252

2.1 DJ 0.19 0.13 0.23 U 0.09 U
0.4 DJ 0.0094 J 0.0094 J 1.2 0.019
4.6 DJ 0.14 0.18 0.34 0.098
5.6 DJ 0.21 0.19 0.46 0.093
2.1 DJ 0.12 0.41 0.5 0.2
5.6 DJ 0.18 0.61 0.56 0.22
9 DJ 0.37 1.1 1.1 JY 0.35

8.6 DJ 0.19 0.38 0.9 0.21
2 DJ 0.11 0.35 0.97 JY 0.11

3.7 DJ 0.2 0.58 0.53 0.26
2 DJ 0.051 0.13 0.11 0.042

4.5 DJ 0.19 0.29 1.6 0.34
0.53 DJ 0.014 J 0.02 0.99 0.021
7.5 DJ 0.23 0.4 0.85 0.2

0.68 DJ 0.017 J 0.0081 J 2 0.057
2.5 DJ 0.068 0.067 2.1 0.19
3.4 DJ 0.18 0.34 1.1 0.23
62.7 2.28 J 5.06 J 14.3 2.64

10.4 7.4 11.9 16.5 8.2
21.9 J 15.4 15.1 22.2 19
26.8 16.2 15.6 31.2 38.2

27,100 24,900 15,300 20,300 NA
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A6-5 A6-6 A6-7
0 - 6 0 - 6 0 - 6

03/31/10 03/31/10 03/31/10

0.0916 [0.0975] 0.358 0.136
0.00565 [0.00748] 0.0426 0.019

0.00126 U [0.000713 U] 0.0026 J 0.0014 J
0.00179 J [0.0012 UX] 0.00372 J 0.00174 J

0.000502 U [0.000605 U] 0.00187 J 0.00105 J
0.00266 J [0.00261 UX] 0.0107 0.00418 J
0.0005 U [0.000621 U] 0.00114 UX 0.00114 UX
0.00258 J [0.00254 J] 0.007 0.00295 J

0.000271 U [0.000401 U] 0.000666 U 0.000562 U
0.000786 J [0.000701 J] 0.00187 J 0.000761 J
0.000389 U [0.000406 U] 0.000311 J 0.000683 U
0.00054 J [0.000621 J] 0.00246 J 0.00134 J
0.00102 J [0.000761 J] 0.00234 J 0.00247 J

0.000348 U [0.000344 U] 0.000468 J 0.000321 J
0.000507 U [0.000642 U] 0.000299 UX 0.000339 U

0.135 [0.137] 0.142 0.136
2.84 [3.24] 11.5 EJ 3.6

0.0207 [0.0259] 0.175 0.0791
0.221 [0.226] 0.809 0.297

0.0223 [0.0259] 0.176 0.08
0.0332 [0.0267] 0.104 0.0407

0.00805 [0.00798] 0.0528 0.0307
0.00781 J [0.00212 J] 0.0142 0.0072

0.00719 [0.00313] 0.0219 0.0171 PJ
0.000729 [0.000506 UX] 0.00296 0.00365

0.00196 [0.000775] 0.00631 0.00791 PJ
0.00368 [0.00327] 0.0132 0.00562

0.049 U 0.054 U 0.047 U
0.0099 U 0.011 0.011

0.012 0.079 0.053
0.011 0.071 0.051
0.024 0.079 0.089
0.03 0.16 0.12

0.051 0.27 0.2
0.029 0.15 0.11
0.013 0.081 0.071
0.032 0.13 0.1

0.007 J 0.042 0.028
0.045 0.11 0.15

0.0099 U 0.017 0.012
0.028 0.15 0.11

0.0054 J 0.028 0.043
0.021 0.059 0.12
0.033 0.081 0.087

0.341 J 1.52 1.36

8 21.5 8.5
14.7 19.5 16.8
17.2 24 23.6

13,300 12,800 NA
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TABLE 1 - VALIDATED ANALTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS
Sample ID:

Depth Interval (in.):
Date Collected: Units R C/I R C/I

PCDDs/PCDFs
1,2,3,4,6,7,8-HpCDD ug/kg -- -- -- --
1,2,3,4,6,7,8-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8,9-HpCDF ug/kg -- -- -- --
1,2,3,4,7,8-HxCDD ug/kg -- -- -- --
1,2,3,4,7,8-HxCDF ug/kg -- -- -- --
1,2,3,6,7,8-HxCDD ug/kg -- -- -- --
1,2,3,6,7,8-HxCDF ug/kg -- -- -- --
1,2,3,7,8,9-HxCDD ug/kg -- -- -- --
1,2,3,7,8,9-HxCDF ug/kg -- -- -- --
1,2,3,7,8-PeCDD ug/kg -- -- -- --
1,2,3,7,8-PeCDF ug/kg -- -- -- --
2,3,4,6,7,8-HxCDF ug/kg -- -- -- --
2,3,4,7,8-PeCDF ug/kg -- -- -- --
2,3,7,8-TCDD ug/kg -- -- -- --
2,3,7,8-TCDF ug/kg -- -- -- --
37Cl-2,3,7,8-TCDD ug/kg -- -- -- --
OCDD ug/kg -- -- -- --
OCDF ug/kg -- -- -- --
Total HpCDD ug/kg -- -- -- --
Total HpCDF ug/kg -- -- -- --
Total HxCDD ug/kg -- -- -- --
Total HxCDF ug/kg -- -- -- --
Total PeCDD ug/kg -- -- -- --
Total PeCDF ug/kg -- -- -- --
Total TCDD ug/kg -- -- -- --
Total TCDF ug/kg -- -- -- --
2,3,7,8-TCDD TEQ ug/kg 1 5-20 0.072 0.95
SVOCs
Pentachlorophenol mg/kg -- -- -- --
Acenaphthene mg/kg -- -- -- --
Acenaphthylene mg/kg -- -- -- --
Anthracene mg/kg -- -- -- --
Benzo(a)anthracene mg/kg -- -- -- --
Benzo(a)pyrene mg/kg -- -- -- --
Benzo(b)fluoranthene mg/kg -- -- -- --
Benzo(ghi)perylene mg/kg -- -- -- --
Benzo(k)fluoranthene mg/kg -- -- -- --
Chrysene mg/kg -- -- -- --
Dibenzo(a,h)anthracene mg/kg -- -- -- --
Fluoranthene mg/kg -- -- -- --
Fluorene mg/kg -- -- -- --
Indeno(1,2,3-cd)pyrene mg/kg -- -- -- --
Naphthalene mg/kg -- -- -- --
Phenanthrene mg/kg -- -- -- --
Pyrene mg/kg -- -- -- --
Total PAHs mg/kg -- -- -- --
Metals
Arsenic mg/kg -- -- -- --
Chromium mg/kg -- -- -- --
Copper mg/kg -- -- -- --
Miscellaneous
Total Organic Carbon mg/kg -- -- -- --

See notes on Page 12.

Current
USEPA PRGs

Proposed
USEPA PRGs

A6-8 NPL
0 - 6 0 - 6

03/31/10 03/29/10

0.0847 0.413
0.0013 J 0.0518

0.000229 U 0.004 J
0.00146 J 0.00475 J

0.000207 U 0.00355 J
0.00216 J 0.0114

0.000207 U 0.00195 J
0.00262 J 0.00723

0.000329 U 0.00101 U
0.00075 UX 0.00244 J
0.000421 U 0.000808 J
0.000245 U 0.00348 J
0.000373 U 0.00328 J
0.00114 UX 0.00063 J
0.00025 U 0.000928 J

0.13 0.142
3.36 12.6 EJ

0.00396 J 0.215
0.216 0.854
0.0013 0.212
0.0376 0.12

0.00127 UX 0.0614
0.00429 0.0381
0.000299 0.0229
0.00132 0.0319
0.000374 0.0201
0.00249 0.0159

0.041 U 0.016 J
0.0084 U 0.011 J
0.0084 U 0.039
0.0013 J 0.058
0.0084 U 0.14
0.0084 U 0.14
0.0024 J 0.16
0.0084 U 0.12
0.0035 J 0.069
0.0084 U 0.15
0.0084 U 0.015 J
0.0055 J 0.29
0.0084 U 0.0086 J
0.0084 U 0.094
0.0084 U 0.043
0.0068 J 0.19
0.0038 J 0.24
0.0233 J 1.77 J

10.4 9.6
15 12.9 J

15.3 21.8

NA NA
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TABLE 1 - VALIDATED ANALYTICAL DATA SUMMARY TABLE

FORMER KOPPERS WOOD-TREATING SITE - CARBONDALE, ILLINOIS

Notes:

PCDDs/PCDFs = polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans
PAHs - polycyclic aromatic hydrocarbons
TEQ = Toxicity Equivalent, calculated using WHO-2005 TEFs and non-detects = 0
WHO = World Health Organization
TEFs = Toxicity Equivalent Factors
USEPA = United States Environmental Protection Agency
PRGs = preliminary remediation goals

Current: USEPA April 1998
Proposed: USEPA December 2009
R = Residential
C/I = Commercial/Industrial

NA = not analyzed
ug/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
J = Estimated value.
U = Not detected above laboratory reporting limit (associated value is the laboratory reporting limit).
DJ = Diluted sample result less than the calibration range.
JY = The laboratory quantitated the peak as benzo(b)fluoranthene and  reported benzo(k)fluoranthene as non-detect.  The 

benzo(k)fluoranthene concentrations for these samples have been calculated from the peak area identified as benzo(b)fluoranthene
using the appropriate benzo(k)fluoranthene response factor.  Both compounds have been reported due to the lack of chromatographic
resolution and the reported benzo(b)fluoranthene and benzo(k)fluoranthene concentrations have been qualified as ("JY") indicating the
compounds could not be resolved (DJY indicates a diluted sample).

UJ = Not detected above the reported sample quantitation limit; however, the reported limit is approximate and may or may not represent the
actual limit of quantitation.

UX = Elevated detection limit as estimated maximum possible concentration.
EDJ = Diluted sample result greater than the calibration range.
EJ = Original sample result greater than the calibration range.
PJ = The amount reported is the estimated maximum possible concentration due to possible chlorinated diphenylether interference.
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 SUMMARY 
 
The following is an assessment of the data package for Sample Delivery Group (SDG) # C0D020489 for 
sampling from the Beazer East, Inc. Former Koppers Wood-Treating Site in Carbondale, Illinois.  
Analyses were performed on the following samples: 
 

Sample ID Lab ID Matrix 

Sample 
Collection 

Date
Parent 
Sample 

Analysis 

VOC SVOC 
 
PCB 

 
MET MISC

A2-12 (0-6”) C0D020489001 Sediment 3/29/2010   X  X X 

RB032910 C0D020489002 Water 3/29/2010   X  X X 

A2-11 (0-6”) C0D020489003 Sediment 3/29/2010   X  X X 

A2-13 (0-6”) C0D020489004 Soil 3/29/2010   X  X  

Field Duplicate #1 C0D020489005 Soil 3/29/2010 A2-13 (0-6”)  X  X  

A2-14 (0-6”) C0D020489006 Soil 3/29/2010   X  X  

A2-15 (0-6”) C0D020489007 Soil 3/29/2010   X  X  

A2-16 (0-6”) C0D020489008 Soil 3/29/2010   X  X  

A2-17 (0-6”) C0D020489009 Soil 3/29/2010   X  X  

A2-18 (0-6”) C0D020489010 Soil 3/29/2010   X  X  

A2-19 (0-6”) C0D020489011 Sediment 3/29/2010   X  X X 

Field Duplicate #2 C0D020489012 Sediment 3/29/2010 A2-19 (0-6”)  X  X X 

NPL (0-6”) C0D020489013 Soil 3/29/2010   X  X  

A5-6 (0-6”) C0D020489014 Sediment 3/30/2010   X  X X 

Field Duplicate #3 C0D020489015 Sediment 3/30/2010 A5-6 (0-6”)  X  X X 

A5-7 (0-6”) C0D020489016 Sediment 3/30/2010   X  X X 

A1-37 (0-6”) C0D020489017 Soil 3/30/2010   X  X  

A1-36 (0-6”) C0D020489018 Soil 3/30/2010   X  X  

A1-38 (0-6”) C0D020489019 Soil 3/30/2010   X  X  

A1-39 (0-6”) C0D020489020 Soil 3/30/2010   X  X  

A1-35 (0-6”) C0D020489021 Soil 3/30/2010   X  X  

A1-40 (0-6”) C0D020489022 Soil 3/30/2010   X  X  

A1-41 (0-6”) C0D020489023 Soil 3/30/2010   X  X  

A1-42 (0-6”) C0D020489024 Soil 3/30/2010   X  X  

A1-43 (0-6”) C0D020489025 Sediment 3/30/2010   X  X X 

A1-44 (0-6”) C0D020489026 Sediment 3/30/2010   X  X X 

Field Duplicate #4 C0D020489027 Sediment 3/30/2010 A1-44 (0-6”)  X  X X 

A1-47 (0-6”) C0D020489028 Sediment 3/30/2010   X  X X 

A1-45 (0-6”) C0D020489029 Soil 3/30/2010   X  X  

A1-46 (0-6”) C0D020489030 Sediment 3/30/2010   X  X X 

A1-48 (0-6”) C0D020489031 Sediment 3/30/2010   X  X X 

RB033010 C0D020489032 Water 3/30/2010   X  X X 
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Sample ID Lab ID Matrix 

Sample 
Collection 

Date
Parent 
Sample 

Analysis 

VOC SVOC 
 
PCB 

 
MET MISC

RB033110 C0D020489033 Water 3/31/2010   X  X X 

A3-20 (0-6”) C0D020489034 Sediment 3/30/2010   X  X X 

Field Duplicate #5 C0D020489035 Sediment 3/30/2010 A3-20 (0-6”)  X  X X 

A3-18 (0-6”) C0D020489036 Sediment 3/30/2010   X  X X 

A3-19 (0-6”) C0D020489037 Sediment 3/30/2010   X  X X 

A3-23 (0-6”) C0D020489038 Sediment 3/30/2010   X  X X 

A3-22 (0-6”) C0D020489039 Sediment 3/30/2010   X  X X 

A3-21 (0-6”) C0D020489040 Sediment 3/30/2010   X  X X 

A3-24 (0-6”) C0D020489041 Sediment 3/30/2010   X  X X 

A6-1 (0-6”) C0D020489042 Sediment 3/31/2010   X  X X 

A6-2 (0-6”) C0D020489043 Sediment 3/31/2010   X  X X 

A6-3 (0-6”) C0D020489044 Sediment 3/31/2010   X  X X 

A6-4 (0-6”) C0D020489045 Soil 3/31/2010   X  X  

A6-5 (0-6”) C0D020489046 Sediment 3/31/2010   X  X X 

A4-7 (0-6”) C0D020489047 Sediment 3/31/2010   X  X X 

A4-8 (0-6”) C0D020489048 Soil 3/31/2010   X  X  

Field Duplicate #6 C0D020489049 Soil 3/31/2010 A4-8 (0-6”)  X  X  

A4-9 (0-6”) C0D020489050 Soil 3/31/2010   X  X  

A4-10 (0-6”) C0D020489051 Soil 3/31/2010   X  X  

A6-6 (0-6”) C0D020489052 Sediment 3/31/2010   X  X X 

A6-7 (0-6”) C0D020489053 Soil 3/31/2010   X  X  

A6-8 (0-6”) C0D020489054 Soil 3/31/2010   X  X  

A4-5 (0-6”) C0D020489055 Soil 3/31/2010   X  X  

A4-6 (0-6”) C0D020489056 Sediment 3/31/2010   X  X X 

A4-4 (0-6”) C0D020489057 Sediment 3/31/2010   X  X X 

A4-1 (0-6”) C0D020489058 Sediment 3/31/2010   X  X X 

A4-2 (0-6”) C0D020489059 Soil 3/31/2010   X  X  

A4-3 (0-6”) C0D020489060 Soil 3/31/2010   X  X  
 
1. The matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on sample locations 

A2-17 (0-6”), A1-43 (0-6”), and A6-1 (0-6”). 
2. Sample results were reported on a dry-weight basis. 

 
Analyses: 
SVOC: Semivolatile Organic Compounds (client specific target compound list) – USEPA SW846 Method 

8270C. 
MET: Metals (client specific target analyte list) – USEPA SW846 Method 6010B. 
MISC: Total Organic Carbon (TOC) – Walkley-Black Method and USEPA SW846 Method 9060. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  

12. Data Package Completeness and Compliance  X  X  
         QA - Quality Assurance 
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SVOCs – INTRODUCTION 
 
Analyses were performed according to United Stated Environmental Protection Agency (USEPA) Method 
SW846 8270C.  Data were reviewed in accordance with USEPA National Functional Guidelines of 
October 1999 and USEPA Region V Standard Operating Procedures (SOPs; USEPA Region V, 1993; 
1997). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 
• Concentration Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank; its presence in 

the sample may be suspect. 
 
 

• Quantitation Qualifiers 
 

E The compound was quantitated above the calibration range. 
 

D Concentration is based on a diluted sample analysis. 
 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification.  The associated numerical value is an estimated 
concentration only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 

 
N The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification. 
 

R The sample results are rejected as unusable.  The analyte may or may not be present in the 
sample. 
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Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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SVOCs – DATA VALIDATION SUMMARY 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8270C 
Water 7 days from collection to extraction and 

40 days from extraction to analysis Cooled @ 4±2 °C 

Soil 14 days from collection to extraction and 
40 days from extraction to analysis Cooled @ 4±2 °C 

 
All samples were analyzed within the specified holding time criteria.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blank and field equipment rinse blanks) are 
prepared to identify any contamination that may have been introduced into the samples during sample 
preparation or field activity.  Laboratory method blanks measure laboratory contamination.  Equipment 
rinse blanks also measure contamination of samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
SVOC target compounds were not detected above the MDL in the associated blanks; therefore, detected 
sample results were not associated with blank contamination. 
 
 
3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune 
clock. 
 
System performance and column resolution were acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control 
limit (0.05).   
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All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the initial and continuing calibrations were within the specified control 
limits. 
 
 
5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  SVOC 
analysis requires that two of the three SVOC surrogate compounds within each fraction (acid or 
base/neutral) exhibit recoveries within the laboratory-established acceptance limits. 
 
Samples associated with surrogates exhibiting recoveries outside of the control limits are presented in the 
following table. 
 

Sample Locations Surrogate Recovery 
A2-12 (0-6”), A2-14 (0-6”), A2-15 (0-6”), 
A2-16 (0-6”), A2-17 (0-6”), A2-19 (0-6”), 
Field Duplicate #2, A5-7 (0-6”), A1-37 (0-
6”), A1-41 (0-6”), A3-22 (0-6”), A3-21 (0-6”), 
and A3-24 (0-6”) 

Phenol-d5 
2-Fluorophenol  
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

D 

A1-44 (0-6”) Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

AC 

    D Diluted below detection limit 
    AC Acceptable 
 
The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
two surrogate deviations within each fraction, the sample results associated with the deviant fraction are 
qualified as documented in the table below.  In the case of one or more surrogate recoveries in a fraction 
< 10%, the qualification is applied. 
 

Control Limit Sample 
Result Qualification 

> UL 
Non-detect No Action 
Detect J 

< LL but > 10% 
Non-detect UJ 
Detect J 

< 10% 
Non-detect R 
Detect J 

D – Surrogates diluted below the calibration curve due to 
high analyte concentrations. 

Non-detect 
 J1 

Detect 
 1 A more concentrated analysis was not performed with surrogate compounds within the calibration 

range; therefore, no determination of extraction efficiency could be made. 
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6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the target 
SVOCs exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of 
the area counts of the associated continuing calibration standard. 
 
Samples associated with internal standards exhibiting responses outside of the control limits are 
presented in the following table. 
 

Sample Locations Internal Standard Response 
A1-41 (0-6”), A1-47 (0-6”), A3-20 (0-6”), 
Field Duplicate #5, A3-21 (0-6”), A3-24 (0-6”) 

Chrysene-d12 
Perylene-d12 

> UL 

A1-46 (0-6”), A3-19 (0-6”) Perylene-d12 > UL 
    AC Acceptable 
 
The criteria used to evaluate the internal standard responses are presented in the following table.  In the 
case of an internal standard deviation, the compounds quantitated under the deviant internal standard are 
qualified as documented in the table below. 
 

Control limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No action 
Detect J 

< the lower control limit (LL) but > 25% 
Non-detect UJ 
Detect J 

< 25% 
Non-detect R 
Detect J 

 
Note:  No sample results were qualified as unusable (R) due to the deviations listed above. 
 
 
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method.  The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit 
an RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.  Sample results associated with MS/MSD exceedances where the parent 
samples are not site-specific are not qualified. 
 
The MS/MSD analyses performed on sample locations A1-43 (0-6) and A6-1 (0-6) exhibited acceptable 
recoveries.  Samples associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound MS 
Recovery 

MSD  
Recovery 

A2-17 (0-6) All spiked compounds D D 
    D Diluted below detection limit 
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The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 
Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 
Detect J 

D – Surrogates diluted below the calibration curve due to 
high analyte concentrations. 

Non-detect   J1 
Detect  J1 

< 10% 
Non-detect R 
Detect J 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration. 

Detect 
No Action 

Non-detect 
 1 A more concentrated analysis was not performed with matrix spike compounds within the 

calibration range; therefore, no determination of extraction efficiency could be made. 
 
The MS/MSD analysis performed on sample location A6-1 (0-6”) exhibited acceptable RPDs between the 
MS and MSD.  Samples associated with MS/MSD analyses exhibiting an RPD greater than the control 
limit are presented in the following table. 
 

Sample Locations Compound 

A2-17 (0-6”) All spiked compounds (RPDs could not be determined 
due to dilution) 

A1-43 (0-6”) Pyrene 
 
The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the following 
table.  In the case of an RPD deviation, the sample results are qualified as documented in the table 
below. 
 

Control Limit Sample 
Result Qualification 

> UL 
Non-detect UJ 
Detect J 

 
 
8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The compounds associated with the LCS/LCSD analysis must 
exhibit a percent recovery within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 
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9. Field Duplicate Sample Analysis 
 
Field duplicate sample analysis is used to assess the precision of the field sampling procedures and 
analytical method.  A control limit of 100% for soil matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to five times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results (in mg/kg) for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

A2-13 (0-6”)/Field Duplicate #1 

Acenaphthene 0.0064 J 0.033 AC 
Acenaphthylene 0.081 0.28 110.2 %
Anthracene 0.091 0.17 60.5 % 
Benzo(a)anthracene 0.14 0.44 103.4 %
Benzo(a)pyrene 0.18 0.57 104.0 %
Benzo(b)fluoranthene 0.40 0.72 57.1 % 
Benzo(ghi)perylene 0.15 0.49 106.2 %
Benzo(k)fluoranthene 0.37 0.28 27.7 % 
Chrysene 0.22 0.62 95.2 % 
Dibenzo(a,h)anthracene 0.044 0.10 AC 
Fluoranthene 0.26 1.4 137.3 %
Fluorene 0.019 U 0.081 NC 
Indeno(1,2,3-cd)pyrene 0.13 0.40 101.8 %
Naphthalene 0.020 0.16 155.5 %
Pentachlorophenol 0.078 J 0.061 AC 
Phenanthrene 0.086 1.2 173.2 %
Pyrene 0.23 1.1 130.8 %

A2-19 (0-6”)/Field Duplicate #2 

Acenaphthene 0.57 0.57 0.0 % 
Acenaphthylene 8.9 9.2 3.3 % 
Anthracene 32 26 20.6 % 
Benzo(a)anthracene 8.0 7.6 5.1 % 
Benzo(a)pyrene 17 17 0.0 % 
Benzo(b)fluoranthene 35 43 20.5 % 
Benzo(ghi)perylene 15 16 6.4 % 
Benzo(k)fluoranthene 13 39 101.0 %
Chrysene 21 17 21.0 % 
Dibenzo(a,h)anthracene 5.7 5.1 11.1 % 
Fluoranthene 11 11 0.0 % 
Fluorene 3.1 1.5 69.5 % 
Indeno(1,2,3-cd)pyrene 16 16 0.0 % 
Naphthalene 1.2 1.1 8.6 % 
Pentachlorophenol 22 20 9.5 % 
Phenanthrene 6.0 3.0 66.6 % 
Pyrene 11 11 0.0 % 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

A5-6 (0-6”)/Field Duplicate #3 

Acenaphthene 0.13 0.18 32.2 % 
Acenaphthylene 1.8 2.6 36.3 % 
Anthracene 2.2 3.0 30.7 % 
Benzo(a)anthracene 1.2 1.7 34.4 % 
Benzo(a)pyrene 2.3 3.6 44.0 % 
Benzo(b)fluoranthene 3.3 5.5 50.0 % 
Benzo(ghi)perylene 2.9 4.2 36.6 % 
Benzo(k)fluoranthene 1.5 1.9 23.5 % 
Chrysene 1.7 3 55.3 % 
Dibenzo(a,h)anthracene 0.67 1.1 48.5 % 
Fluoranthene 1.5 2.2 37.8 % 
Fluorene 0.20 0.27 29.7 % 
Indeno(1,2,3-cd)pyrene 2.4 3.6 40.0 % 
Naphthalene 0.089 J 0.14 44.5 % 
Pentachlorophenol 0.4 J 0.53 J 27.9 % 
Phenanthrene 0.35 0.50 35.2 % 
Pyrene 1.7 2.5 38.0 % 

A1-44 (0-6”)/Field Duplicate #4 

Acenaphthene 0.0097 J 0.0069 J AC 
Acenaphthylene 0.062 0.067 7.7 % 
Anthracene 0.11 0.087 23.3 % 
Benzo(a)anthracene 0.24 0.17 34.1 % 
Benzo(a)pyrene 0.17 0.16 6.0 % 
Benzo(b)fluoranthene 0.31 0.29 6.6 % 
Benzo(ghi)perylene 0.12 0.14 15.3 % 
Benzo(k)fluoranthene 0.14 0.18 25.0 % 
Chrysene 0.28 0.24 15.3 % 
Dibenzo(a,h)anthracene 0.041 0.046 11.4 % 
Fluoranthene 0.63 0.39 47.0 % 
Fluorene 0.0086 J 0.0086 J AC 
Indeno(1,2,3-cd)pyrene 0.12 0.14 15.3 % 
Naphthalene 0.12 0.086 33.0 % 
Pentachlorophenol 0.021 J 0.04 J AC 
Phenanthrene 0.48 0.23 70.4 % 
Pyrene 0.38 0.26 37.5 % 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

A3-20 (0-6”)/Field Duplicate #5 

Acenaphthene 0.0081 J 0.0079 J AC 
Acenaphthylene 0.064 0.070 8.9 % 
Anthracene 0.074 0.082 10.2 % 
Benzo(a)anthracene 0.11 0.11 0.0 % 
Benzo(a)pyrene 0.12 0.13 8.0 % 
Benzo(b)fluoranthene 0.21 0.25 17.3 % 
Benzo(ghi)perylene 0.15 0.18 18.1 % 
Benzo(k)fluoranthene 0.097 0.084 14.4 % 
Chrysene 0.13 0.15 14.2 % 
Dibenzo(a,h)anthracene 0.035 0.035 0.0 % 
Fluoranthene 0.22 0.23 4.4 % 
Fluorene 0.0097 J 0.011 J AC 
Indeno(1,2,3-cd)pyrene 0.13 0.16 20.6 % 
Naphthalene 0.018 J 0.016 J AC 
Pentachlorophenol 0.037 J 0.053 J AC 
Phenanthrene 0.074 0.073 1.3 % 
Pyrene 0.15 0.16 6.4 % 

A4-8 (0-6”)/Field Duplicate #6 

Acenaphthene 0.0089 J 0.02 U AC 
Acenaphthylene 0.035 0.020 54.5 % 
Anthracene 0.038 0.026 37.5 % 
Benzo(a)anthracene 0.11 0.081 30.3 % 
Benzo(a)pyrene 0.13 0.11 16.6 % 
Benzo(b)fluoranthene 0.30 0.25 18.1 % 
Benzo(ghi)perylene 0.14 0.12 15.3 % 
Benzo(k)fluoranthene 0.26 0.22 16.7 % 
Chrysene 0.18 0.16 11.7 % 
Dibenzo(a,h)anthracene 0.030 0.029 3.3 % 
Fluoranthene 0.26 0.23 12.2 % 
Fluorene 0.006 J 0.0066 J AC 
Indeno(1,2,3-cd)pyrene 0.13 0.12 8.0 % 
Naphthalene 0.023 0.011 J AC 
Phenanthrene 0.11 0.087 23.3 % 
Pyrene 0.17 0.14 19.3 % 

    AC Acceptable 
    ND Not detected 
    NC Not compliant 
 
The compounds acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(ghi)perylene, fluorene, 
fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene associated with sample 
locations A2-13 (0-6”) and Field Duplicate #1 exhibited RPDs and/or differences greater than the control 
limit.  The compound benzo(k)fluoranthene associated with sample locations A2-19 (0-6”) and Field 
Duplicate #2 exhibited a RPD greater than the control limit.  The associated sample results from sample 
locations for the listed compounds were qualified as estimated ("J") or estimated not detected ("UJ"). 
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10. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.  
Sample results (in mg/kg) associated with compounds that exhibited a concentration greater than the 
linear range of the instrument calibration are summarized in the following table.  
 

Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

 A1-37 (0-6”) 
Fluoranthene 60 E 85 D 85 D 
Pyrene 49 E 58 D 58 D 
Benzo(b)fluoranthene 51 E 52 D 52 D 

 
Results for compounds that did not exceed the calibration range (flagged "E") from the original analysis of 
sample location A1-37 (0-6”) have been retained in preference to those from the higher dilution analysis. 
 
Sample results associated with compounds exhibiting concentrations greater than the linear range are 
qualified as documented in the table below when reported as the final reported sample result. 
 

Reported Sample Results Qualification 
Diluted sample result within calibration range D 
Diluted sample result less than the calibration range DJ 
Diluted sample result greater than the calibration range EDJ 
Original sample result greater than the calibration range   EJ 

 
The isomers benzo(b)fluoranthene and benzo(k)fluoranthene associated with sample locations A2-11(0-
6”), A2-13(0-6”), A2-15(0-6”), A2-16(0-6”), A2-17(0-6”), Field Duplicate #2, A1-37(0-6”), A1-38(0-6”), A1-
39(0-6”), A3-23(0-6”), A6-3(0-6”), A4-7(0-6”), A4-8(0-6”), A4-5(0-6”), and Field Duplicate #6 could not be 
chromatographically resolved from each other.  The laboratory quantitated the peak as 
benzo(b)fluoranthene and  reported benzo(k)fluoranthene as non-detect.  The benzo(k)fluoranthene 
concentrations for these sample locations have been calculated from the peak area identified as 
benzo(b)fluoranthene using the appropriate benzo(k)fluoranthene response factor.  Both compounds 
have been reported due to the lack of chromatographic resolution and the reported benzo(b)fluoranthene 
and benzo(k)fluoranthene concentrations have been qualified as ("JY") indicating the compounds could 
not be resolved. 
 
 
11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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SVOCs – DATA VALIDATION CHECKLIST 
 

SVOCs: SW-846 8270 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 
Tier II Validation   
Holding times  X  X  
Reporting limits (units)  X  X  
Blanks  

A. Method blanks  X  X  
B. Equipment blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Matrix Spike (MS) %R  X X   
Matrix Spike Duplicate (MSD) %R  X X   
MS/MSD RPD  X X   
Field/Laboratory Duplicate Sample RPD  X X   
Surrogate Spike %R  X X   
Dilution Factor  X  X  
Moisture Content  X  X  
Tier III Validation      
System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X X   
Compound identification and quantitation      

A. Reconstructed ion chromatograms  X X X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 

established RT windows  X  X  

D. Transcription/calculation errors present  X  X  
E. Reporting limits adjusted to reflect sample 

dilutions  X  X  

%RSD Relative standard deviation 
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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METALS AND TOC – INTRODUCTION 
 

Analyses were performed according to USEPA SW-846 Method 6010B, 9060, and Walkley-Black 
method.  Data were reviewed in accordance with USEPA National Functional Guidelines of July 2002.   
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
• Concentration Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
• Quantitation Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 
• Validation Qualifiers 
 
  J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
            UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 

           UB Analyte considered non-detect at the listed value due to associated blank contamination. 
 

             R  The sample results are rejected as unusable.  The analyte may or may not be present in 
the sample. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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METALS – DATA VALIDATION SUMMARY 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 
Water 180 days from collection to analysis Cooled to 4±2 °C; 

pH < 2 with HNO3. 
Soil 180 days from collection to analysis Cooled to 4±2 °C 

 
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared 
to identify any contamination that may have been introduced into the samples during sample preparation 
or field activity.  Method blanks measure laboratory contamination.  Equipment rinse blanks also measure 
contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant analytes are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the instrument detection limit (IDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were 
greater than the BAL.  Therefore, qualification of the sample results was unnecessary. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instruments' continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard 
recoveries were within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard 
analysis are presented below in the CRDL standards evaluation table. 

 
All CRDL standard recoveries were within control limits.    
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3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories inter-element and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 
 
 
4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method.  The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit 
an RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.  Sample results associated with MS/MSD exceedances where the parent 
samples are not site-specific are not qualified.   
 
All analytes associated with MS/MSD recoveries were within control limits with the exception of the 
following analyte present in the table below. 

 

Sample Location Analytical Batch Analyte MS 
Recovery 

MSD 
Recovery 

A2-17 (0-6”) 0097431 Chromium 14 29 
 
The criteria used to evaluate MS/MSD recoveries are presented in the following table.  In the case of an 
MS/MSD deviation, the sample results are qualified.  The qualifications are applied to all sample results 
associated with this analytical batch. 

 
Control limit Sample Result Qualification 

MS/MSD percent recovery 30% to 74% 
Non-detect UJ 
Detect J 

MS/MSD percent recovery < 30%  
Non-detect R 
Detect J 

MS/MSD percent recovery > 125% 
Non-detect No Action 
Detect J 

 
 
5. Field Duplicate Sample Analysis 
 
Field duplicate sample analysis is used to assess the precision of the field sampling procedures and 
analytical method.  A control limit of 100% for soil matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to five times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Analyte 
Sample 
Result 

Duplicate 
Result RPD 

A2-13 (0-6”)/Field Duplicate #1 
Arsenic 12.1 12.6 4.0 % 
Chromium 17.1 19.2 11.5 % 
Copper 45.8 65 34.6 % 

A2-19 (0-6”)/Field Duplicate #2 
Arsenic 50.4 35.8 33.8 % 
Chromium 154 153 0.6 % 
Copper 39 42.1 7.6 % 

A5-6 (0-6”)/Field Duplicate #3 
Arsenic 6.5 6.4 1.5 % 
Chromium 20.2 21.2 4.8 % 
Copper 24.3 26.8 9.7 % 

A1-44 (0-6”)/Field Duplicate #4 
Arsenic 11.6 14.1 19.4 % 
Chromium 18.6 14.5 24.7 % 
Copper 12.5 12.2 2.4 % 

A3-20 (0-6”)/Field Duplicate #5 
Arsenic 11 10.8 1.8 % 
Chromium 25.4 23.6 7.3 % 
Copper 34.1 32.4 5.1 % 

A4-8 (0-6”)/Field Duplicate #6 
Arsenic 7.1 6.7 5.7 % 
Chromium 18.2 18.9 3.7 % 
Copper 24.6 23.8 3.3 % 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

  
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 

 
 
7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 

 
Serial dilution analyses were not reported in the data package. 
  
 
8. Furnace Analysis QC 
 
No furnace analyses were performed on the samples. 
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9. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
 
 
10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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METALS – DATA VALIDTION CHECKLIST 
 

METALS; SW-846 6000/7000 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 
Atomic Absorption – Manual Cold Vapor (CV) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Matrix Spike (MS) %R  X X   
Matrix Spike Duplicate (MSD) %R  X X   
MS/MSD RPD  X  X  
Field/Laboratory Duplicate Sample RPD  X  X  
ICP Serial Dilution     X 
Reporting Limit Verification  X  X  
Raw Data  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard  X  X  
ICP Interference Check  X  X  
Transcription/calculation errors present  X  X  
Reporting limits adjusted to reflect sample dilutions  X  X  

    %R  Percent recovery 
    RPD Relative percent difference 
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TOC – DATA VALIDATION CHECKLIST 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Total Organic Carbon (TOC) 
by Walkley-Black Soil 28 days from collection to 

analysis Cooled @ 4±2 °C 

Total Organic Carbon  
by USEPA SW846 9060 Water 28 days from collection to 

analysis 
Cooled @ 4±2 °C; preserved 
to pH < 2 with H2SO4. 

 
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared 
to identify any contamination that may have been introduced into the samples during sample preparation 
or field activity.  Method blanks measure laboratory contamination.  Equipment rinse blanks also measure 
contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the instrument detection limit (IDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 

 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
The initial calibration must exhibit a correlation coefficient greater than 0.995.  A technical review of the 
data applies limits to all analytes with no exceptions.   
 
All target analytes associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%).  
 
All analytes associated with the initial and continuing calibrations were within the specified control limits.  
The correct frequency and type of standards were analyzed. 
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4. Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to five times the reporting limit (RL).  A control limit of 
20% for water matrices and 35% for soil matrices is applied when the criteria above is true.  For the cases 
when the parent and/or duplicate sample concentrations are less than or equal to five times the RL, a 
control limit of one times the RL is applied for water matrices and two times the RL for soil matrices. 
 
The laboratory duplicate sample results exhibited RPDs within the control limit. 
 
 
5.       Field Duplicate Sample Analysis 
 
Field duplicate sample analysis is used to assess the precision of the field sampling procedures and 
analytical method.  A control limit of 100% for soil matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to five times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results (in mg/kg) for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Analyte 
Sample 
Result 

Duplicate 
Result RPD 

A2-19 (0-6”)/Field Duplicate #2 TOC 31600 35000 10.2 % 
A5-6 (0-6”)/Field Duplicate #3 TOC 28400 27700 2.4 % 

A1-44 (0-6”)/Field Duplicate #4 TOC 24300 17400 33.0 % 
A3-20 (0-6”)/Field Duplicate #5 TOC 28200 34900 21.2 % 

 
The calculated RPDs between the field duplicate samples were acceptable. 
 
 
6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The compounds associated with the LCS/LCSD analysis must 
exhibit a percent recovery within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 
 

 
7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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TOC – DATA VALIDATION CHECKLIST 
 

 

General Chemistry: TOC – Walkley-Black 
                                  TOC – USEPA SW-846 9060 

Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks      

A.   Method blanks  X  X  

B.   Equipment blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R     X 

Matrix Spike Duplicate (MSD) %R     X 

MS/MSD RPD     X 

Field/Laboratory Duplicate Sample RPD  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSD or correlation coefficient  X  X  

Continuing calibration %R  X  X  

Raw Data  X  X  

Transcription/calculation errors present  X  X  

Reporting limits adjusted to reflect sample dilutions  X  X  
%RSD – relative standard deviation 
%R – percent recovery 
RPD – relative percent difference 
%D – difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 32549 for 
samples collected in association with the Beazer East Inc. Former Koppers Wood-Treating Site in 
Carbondale, Illinois.  The review was conducted as a Tier III evaluation and included review of data 
package completeness.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Analyses were performed on the 
following samples: 
 

Sample ID Lab ID Matrix 

Sample 
Collection 

Date
Parent 
Sample 

Analysis 

PCDDs/PCDFs 
A2-12 (0-6”) 32549-001 Sediment 3/29/2010  X 

RB032910 32549-002 Water 3/29/2010  X 

A2-11 (0-6”) 32549-003 Sediment 3/29/2010  X 

A2-13 (0-6”) 32549-004 Soil 3/29/2010  X 

Field Duplicate #1 32549-005 Soil 3/29/2010 A2-13 (0-6”) X 

A2-14 (0-6”) 32549-006 Soil 3/29/2010  X 

A2-15 (0-6”) 32549-007 Soil 3/29/2010  X 

A2-16 (0-6”) 32549-008 Soil 3/29/2010  X 

A2-17 (0-6”) 32549-009 Soil 3/29/2010  X 

A2-18 (0-6”) 32549-010 Soil 3/29/2010  X 

A2-19 (0-6”) 32549-011 Sediment 3/29/2010  X 

NPL (0-6”) 32549-012 Soil 3/29/2010  X 

A5-6 (0-6”) 32549-013 Sediment 3/30/2010  X 

Field Duplicate #2 32549-014 Sediment 3/30/2010 A5-6 (0-6”) X 

A5-7 (0-6”) 32549-015 Sediment 3/30/2010  X 

A1-37 (0-6”) 32549-016 Soil 3/30/2010  X 

Field Duplicate #3 32549-017 Sediment 3/30/2010 A1-37 (0-6”) X 

A1-36 (0-6”) 32549-018 Soil 3/30/2010  X 

A1-38 (0-6”) 32549-019 Soil 3/30/2010  X 

A1-39 (0-6”) 32549-020 Soil 3/30/2010  X 
 

1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location 
A2-15 (0-6”). 

2. Sample results were reported on a dry-weight basis. 
  



 

G:\Project Docs\Div20\ccurtis-11324\CSC10\18610\12083R.docx 2 

ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  

12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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PCDDs/PCDFs – INTRODUCTION 
 
Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) analyses were 
performed according to United States Environmental Protection Agency (USEPA) SW-846 Method 8290.  
Data were reviewed in accordance with USEPA National Functional Guidelines of January 2005. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 
• Concentration Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 
 
 

• Quantitation Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification.  The associated numerical value is an estimated 
concentration only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification. 
 
R The sample results are rejected as unusable.  The analyte may or may not be present in the 

sample. 
 
 



 

G:\Project Docs\Div20\ccurtis-11324\CSC10\18610\12083R.docx 4 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PCDDs/PCDFs – DATA VALIDATION SUMMARY 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 8290 
Water 30 days from collection to extraction and 

45 days from extraction to analysis Cooled @ 4±2 °C 

Soil 30 days from collection to extraction and 
45 days from extraction to analysis Cooled @ 4±2 °C 

 
The samples were received at the laboratory at temperatures that were less than the EPA-recommended 
criteria.  Data qualification is unnecessary because the samples were not frozen.  All samples were 
analyzed within the specified holding times. 
 
 
2.       Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared 
to identify any contamination which may have been introduced into the samples during sample 
preparation or field activity.  Method blanks measure laboratory contamination.  Equipment rinse blanks 
also measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.   
  
Compounds were detected in the associated equipment rinse blank; however, the associated sample 
results were greater than the BAL. Therefore, qualification of the sample results was not required. 
 
 
3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable; system performance and column resolution were 
acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
A maximum relative standard deviation (RSD) of 20% is allowed for all non-labeled compounds (target) 
and 30% is allowed for all labeled compounds (internal standards and recovery standards) 
 
All target compounds associated with the continuing calibration standard must exhibited percent 
difference (%D) less than the control limit (20%). 

 
All initial and continuing calibration criteria were within the control limits. 
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5. Internal Standard Performance 
 
All samples to be analyzed for PCDD/PCDF compounds are spiked with internal standards prior to 
extraction.  Internal standard performance criteria insure that the GC/MS sensitivity and response are 
stable during every sample analysis.  The criteria require the internal standard compounds exhibit 
recoveries within the control limits of 40% to 135%. 
 
Sample locations associated with internal standards exhibiting responses outside of the control limits are 
presented in the following table. 

 

Sample Locations Internal Standard Response 

A2-12 (0-6”), A2-11 (0-6”), A2-19 (0-6”), 
Field Duplicate #2, A5-7 (0-6”), A2-14 (0-
6”), A2-16 (0-6”), and A2-17 (0-6”) 

13C-OCDD > UL 

Field Duplicate #2, A5-7 (0-6”), A2-17 (0-6”) 13C-OCDF > UL 
A5-7 (0-6”) 13C-1,2,3,4,6,7,8-HpCDD > UL 

 
The criteria used to evaluate the internal standard responses are presented in the following table.  In the 
case of an internal standard deviation, the compounds quantitated using the deviant internal standard are 
qualified as documented in the table below. 
 

Control limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No action 
Detect J 

 
 
6. Recovery Standard Performance 
 
The recovery standard (37Cl-2,3,7,8-TCDD) is added to the sample extract prior to the extract clean-up 
steps.  The concentrations of the labeled standards (internal standards) are determined using the 
recovery standard. 
 
All recovery standard recoveries were acceptable. 
 
 
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method.  The compounds 
spiked in the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent differences (RPDs) between the MS and MSD must be within the 
laboratory-established acceptance limits.  

 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compounds concentration detected in the parent sample exceeds the MS/MSD concentration 
by a factor of four or greater.   
 
The MS/MSD exhibited acceptable recoveries and RPDs. 
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8. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit recoveries within the 
laboratory-established acceptance limits.   

 
All compounds associated with the LCS analyses exhibited recoveries within the control limits. 
 
 
9. Field Duplicate Sample Analysis 
 
Field duplicate sample analysis is used to assess the precision of the field sampling procedures and 
analytical method.  A control limit of 100% for soil matrices is applied to the RPD between the parent and 
the field duplicate samples.  In the case where the parent and/or duplicate sample concentrations are less 
than or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results (in mg/kg) for field duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

A2-13 (0-6”) / 
Field Duplicate #1 

1,2,3,4,6,7,8-HpCDD 0.001 0.00257 87.9 % 
1,2,3,4,6,7,8-HpCDF 0.000251 0.000611 83.5 % 
1,2,3,4,7,8,9-HpCDF 0.0000164 0.0000395 82.6 % 
1,2,3,4,7,8-HxCDD 0.0000132 0.00003 77.7 % 
1,2,3,4,7,8-HxCDF 0.00000839 0.0000218 88.8 % 
1,2,3,6,7,8-HxCDD 0.000029 0.0000726 85.8 % 
1,2,3,6,7,8-HxCDF 0.00000332 J 0.00000842 86.8 % 
1,2,3,7,8,9-HxCDD 0.0000125 0.0000308 84.5 % 
1,2,3,7,8,9-HxCDF 0.00000188 J 0.0000048 J 87.4 % 
1,2,3,7,8-PeCDD 0.00000363 J 0.00000755 70.1 % 
1,2,3,7,8-PeCDF 0.00000085 U 0.00000292 J AC 
2,3,4,6,7,8-HxCDF 0.00000683 0.0000161 80.8 % 
2,3,4,7,8-PeCDF 0.00000287 J 0.00000715 85.4 % 
2,3,7,8-TCDD 0.00000048 J 0.000000768 J 46.1 % 
2,3,7,8-TCDF 0.00000123 0.00000226 59.0 % 
OCDD 0.0135 E 0.0351 E 88.8 % 
OCDF 0.00135 0.00319 81.0 % 
Total HpCDD 0.00202 0.00564 94.5 % 
Total HpCDF 0.00126 0.00337 91.1 % 
Total HxCDD 0.00028 0.000778 94.1 % 
Total HxCDF 0.000262 0.000729 94.2 % 
Total PeCDD 0.000108 0.000207 62.8 % 
Total PeCDF 0.0000315 0.000085 91.8 % 
Total TCDD 0.0000926 0.000119 24.9 % 
Total TCDF 0.0000233 0.0000478 68.9 % 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.0000297 0.0000729 84.2 % 

WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.0000297 0.0000729 84.2 % 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

A5-6 (0-6”) / 
Field Duplicate #2 

1,2,3,4,6,7,8-HpCDD 0.0099 E 0.015 E  40.9% 
1,2,3,4,6,7,8-HpCDF 0.00138 0.00235   52.0% 
1,2,3,4,7,8,9-HpCDF 0.000118 0.000173   37.8% 
1,2,3,4,7,8-HxCDD 0.0000812 0.000121   39.3% 
1,2,3,4,7,8-HxCDF 0.0000763 0.000105   31.6% 
1,2,3,6,7,8-HxCDD 0.000277 0.000405   37.5% 
1,2,3,6,7,8-HxCDF 0.0000246 0.0000361   37.8% 
1,2,3,7,8,9-HxCDD 0.000123 0.00019   42.8% 
1,2,3,7,8,9-HxCDF 0.0000224 0.0000256   13.3% 
1,2,3,7,8-PeCDD 0.0000325 0.0000443   30.7% 
1,2,3,7,8-PeCDF 0.00000621 0.00000719   14.6% 
2,3,4,6,7,8-HxCDF 0.0000615 0.0000779   23.5% 
2,3,4,7,8-PeCDF 0.0000355 0.0000416   15.8% 
2,3,7,8-TCDD 0.00000399 0.00000434   8.4% 
2,3,7,8-TCDF 0.00000155 0.00000188   19.2% 
OCDD 0.0949 E 0.167 D,E  55.0% 
OCDF 0.00743 0.00896 E  18.6% 
Total HpCDD 0.0255 0.037   36.8% 
Total HpCDF 0.00856 0.0128   39.7% 
Total HxCDD 0.00291 0.00368   23.3% 
Total HxCDF 0.00229 0.00268   15.6% 
Total PeCDD 0.000325 0.000414   24.0% 
Total PeCDF 0.000304 P 0.000352 P  14.6% 
Total TCDD 0.0000642 0.0000664   3.3% 
Total TCDF 0.000041 P 0.0000473 P  14.2% 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.000259 0.000386   39.3% 

WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.000259 0.000386   39.3% 

A1-37 (0-6”) / 
Field Duplicate #3 

1,2,3,4,6,7,8-HpCDD 0.0106 0.0154 E  36.9% 
1,2,3,4,6,7,8-HpCDF 0.00329 0.0054 E  48.5% 
1,2,3,4,7,8,9-HpCDF 0.000347 0.000558   46.6% 
1,2,3,4,7,8-HxCDD 0.0000471 J 0.0000668   34.5% 
1,2,3,4,7,8-HxCDF 0.0000933 0.000137   37.9% 
1,2,3,6,7,8-HxCDD 0.000351 0.000542   42.7% 
1,2,3,6,7,8-HxCDF 0.0000394 J 0.0000364   7.9% 
1,2,3,7,8,9-HxCDD 0.0000669 0.000114   52.0% 
1,2,3,7,8,9-HxCDF 0.0000152 U 0.0000231   AC 

 

1,2,3,7,8-PeCDD 0.0000127 J 0.0000165   26.0% 
1,2,3,7,8-PeCDF 0.00000544 U 0.00000287 J  AC 
2,3,4,6,7,8-HxCDF 0.0000969 0.000128   27.6% 
2,3,4,7,8-PeCDF 0.00000611 U 0.0000101   AC 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

2,3,7,8-TCDD 0.00000212 U 0.00000191   AC 
2,3,7,8-TCDF 0.00000252 U 0.00000144   AC 
OCDD 0.086 0.146 *,E  51.7% 
OCDF 0.0272 0.0413 E  41.1% 
Total HpCDD 0.0205 0.0271   27.7% 

A1-37 (0-6”) / 
Field Duplicate #3 

(continued) 

Total HpCDF 0.0295 0.0522   55.5% 
Total HxCDD 0.00204 0.00287   33.8% 
Total HxCDF 0.00497 0.00789 P  45.4% 
Total PeCDD 0.0000506 0.000123   83.4% 
Total PeCDF 0.000178 0.000172 P  3.4% 
Total TCDD 0.0000339 0.0000598   55.2% 
Total TCDF 0.0000236 0.0000675   96.3% 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.000258 0.000396   42.2% 

WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.000261 0.000396   41.0% 

    AC Acceptable 
 
The calculated RPDs between the field duplicate samples were acceptable. 
 
 
10. Compound Identification 
 
PCDD/PCDF compounds are identified by using the compound’s ion abundance ratios, signal-to-noise 
ratios, and retention times relative to the internal standards'. 
 
An estimated maximum possible concentration (EMPC) designation is given to compounds which have 
signals eluting within the established retention time window which would, if positively identified, be greater 
than the detection limit.  The signals do not, however, meet the ion abundance ratio criteria and therefore 
cannot be identified as the compound of interest.  The EMPC value is the estimated concentration of the 
interferant quantitated "as the compound of interest”.  This value should be considered an elevated 
detection limit based on potential compound identification and quantitation interference.  The "UX" 
qualifier has been added to the following sample results (in mg/kg) to indicate the elevated detection limit 
as EMPC. 
 

Sample ID Compound 
Laboratory 

Result 
Reported 

Result 
A2-13 (0-6”) 1,2,3,7,8-PeCDF 0.000000850 EMPC 0.000000850 UX 

A1-36 (0-6”) 
1,2,3,7,8-PeCDD 0.000000697 EMPC 0.000000697 UX 
1,2,3,6,7,8-HxCDF 0.000000971 EMPC 0.000000971 UX 

A1-39 (0-6”) 2,3,7,8-TCDD 0.00000134 EMPC 0.00000134 UX 
A2-16 (0-6”) 2,3,7,8-TCDF 0.00000752 EMPC 0.00000752 UX 
A2-18 (0-6”) 1,2,3,7,8-PeCDD  0.0000483 EMPC 0.0000483 UX 

A1-37 (0-6”) 
2,3,7,8-TCDD 0.00000212 EMPC 0.00000212 UX 
2,3,4,7,8-PeCDF 0.00000611 EMPC 0.00000611 UX 
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The following results exhibited evidence of interference by chlorodiphenyl ethers.  The results were 
flagged "P" by the laboratory indicating the result is the maximum concentrations of the analytes in the 
case that all of the quantified area is due to the target analyte and none due to the interference.  
Therefore, these results have been qualified as estimated ("J").   
 

Sample ID Compound 

A2-12 (0-6”) 

1,2,3,6,7,8-HxCDF 
Total TCDF 
Total PeCDF 
Total HxCDF 

A2-11 (0-6”), A2-19 (0-6”), A2-15 (0-6”) 
Total TCDF 
Total PeCDF 
Total HxCDF 

A5-6 (0-6”), Field Duplicate #2, 
A5-7 (0-6”) 

Total TCDF 
Total PeCDF 

Field Duplicate #3, A2-14 (0-6”) Total PeCDF 
Total HxCDF 

A2-16 (0-6”), A2-17 (0-6”) Total HxCDF 
 
Sample results that exhibited a concentration greater than the linear range of the instrument calibration 
are summarized in the following table (mg/kg).  Note: In the instance where both the original analysis and 
the diluted analysis sample results exhibited a concentration greater than and/or less than the calibration 
linear range of the instrument; the sample result exhibiting the greatest concentration will be reported as 
the final result.  Because the individual isomer results are included in the Total (hexa-, hepta-) results, 
where the isomer result has been qualified as estimated ("J") and constitutes greater than ten percent of 
the Total, the corresponding Total result has been qualified as estimated as well. 
 

Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

A2-12 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.148 E ― 0.148 EJ 
OCDD 0.627 E ― 0.627 EJ 
1,2,3,4,6,7,8-HpCDF 0.0247 E ― 0.0247 EJ 
OCDF 0.119 E ― 0.119 EJ 
Total HpCDD 0.355 ― 0.355 J 
Total HpCDF 0.141 ― 0.141 J 

A2-11 (0-6”) 

OCDD 0.573 ED ― 0.573 EDJ 
1,2,3,4,6,7,8-HpCDF 0.0121 E ― 0.0121 EJ 
OCDF 0.0613 E ― 0.0613 EJ 
Total HpCDF 0.0731 ― 0.0731 J 

A2-19 (0-6”) 

1,2,3,6,7,8-HxCDD 0.00697 E ― 0.00697 EJ 
1,2,3,4,6,7,8-HpCDD 0.262 ED ― 0.262 EDJ 
OCDD 0.709 ED ― 0.709 EDJ 
1,2,3,4,6,7,8-HpCDF 0.0381 E ― 0.0381 EJ 
OCDF 0.186 E ― 0.186 EJ 
Total HxCDD 0.0601 ― 0.0601 J 
Total HpCDD 0.620 ― 0.620 J 
Total HpCDF 0.210 ― 0.210 J 

A5-6 (0-6”) 
1,2,3,4,6,7,8-HpCDD 0.0099 E ― 0.0099 EJ 
OCDD 0.0949 E ― 0.0949 EJ 
Total HpCDD 0.0255 ― 0.0255 J 

Field Duplicate #2 

1,2,3,4,6,7,8-HpCDD 0.015 E ― 0.015 EJ 
OCDD 0.167 ED ― 0.167 EDJ 
OCDF 0.00896 E ― 0.00896 EJ 
Total HpCDD 0.0370 ― 0.0370 J 
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Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

A5-7 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.0235 E ― 0.0235 EJ 
OCDD 0.214 ED ― 0.214 EDJ 
1,2,3,4,6,7,8-HpCDF 0.00434 E ― 0.00434 EJ 
OCDF 0.0178 E ― 0.0178 EJ 
Total HpCDD 0.0543 ― 0.0543 J 
Total HpCDF 0.0277 ― 0.0277 J 

A2-13 (0-6”) OCDD 0.0135 E ― 0.0135 EJ 
Field Duplicate #1 OCDD 0.0351 E ― 0.0351 EJ 

A2-15 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.0798 ED ― 0.0798 EDJ 
OCDD 0.537 ED ― 0.537 EDJ 
1,2,3,4,6,7,8-HpCDF 0.0105 E ― 0.0105 EJ 
Total HpCDD 0.235 D ― 0.235 DJ 
Total HpCDF 0.0727 ― 0.0727 J 

Field Duplicate #3 

1,2,3,4,6,7,8-HpCDD 0.0154 E ― 0.0154 EJ 
OCDD 0.146 E ― 0.146 EJ 
1,2,3,4,6,7,8-HpCDF 0.00054 E ― 0.00054 EJ 
OCDF 0.0413 E ― 0.0413 EJ 
Total HpCDD 0.0271 ― 0.0271 J 
Total HpCDF 0.0522 ― 0.0522 J 

A1-36 (0-6”) OCDD 0.00883 E ― 0.00883 EJ 
A1-39 (0-6”) OCDD 0.0308 E ― 0.0308 EJ 

A2-14 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.296 E ― 0.296 EJ 
OCDD 4.85 ED ― 4.85 EDJ 
OCDF 0.202 E ― 0.202 EJ 
Total HpCDD 0.570 ― 0.570 J 

A2-16 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.252 E ― 0.252 EJ 
OCDD 3.27 ED ― 3.27 EDJ 
OCDF 0.158 E ― 0.158 EJ 
Total HpCDD 0.757 ― 0.757 J 

A2-17 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.181 ED ― 0.181 EDJ 
OCDD 2.63 ED ― 2.63 EDJ 
OCDF 0.130 E ― 0.130 EJ 
Total HpCDD 0.368 ― 0.368 J 

A2-18 (0-6”) OCDD 0.583 E ― 0.583 EJ 
 
Sample results associated with compounds exhibiting concentration greater than the linear range 
qualified as documented in the table below when reported as the final reported sample result. 
 

Reported Sample Results Qualification 

Diluted sample result within calibration range D 
Diluted sample result less than the calibration range DJ 
Diluted sample result greater than the calibration range EDJ 
Original sample result greater than the calibration range   EJ 

 
 
11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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PCDDs/PCDFs – DATA VALIDATION CHECKLIST 

 

PCDDs/PCDFs; SW-846 8290 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  
Reporting limits (units)  X  X  
Blanks  

A. Method blanks  X  X  
B. Equipment blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R     X 
LCS/LCSD Precision (RPD)     X 
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD RPD  X  X  
Field/Laboratory Duplicate Sample RPD  X  X  
Dilution Factor  X  X  
Moisture Content  X  X  

Tier III Validation      

System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Signal-to-noise ratio > 10:1  X  X  
Internal standard performance  X X   
Recovery standard performance  X  X  
Resolution mix < 25%  X  X  
Compound identification and quantitation      
     A. Reconstructed ion chromatograms  X  X  
     B. Quantitation Reports  X  X  
     C. RT of sample compounds within the 

   established RT windows  X  X  

     D. Transcription/calculation errors present  X  X  
     E. Reporting limits adjusted to reflect sample 

dilutions  X  X  

RSD – relative standard deviation 
%R - percent recovery 
RPD - relative percent difference 
%D – difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 32550 for 
samples collected in association with the Beazer East Inc. Former Koppers Wood-Treating Site in 
Carbondale, Illinois.  The review was conducted as a Tier III evaluation and included review of data 
package completeness.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Analyses were performed on the 
following samples: 
 

Sample ID Lab ID Matrix 

Sample 
Collection 

Date
Parent 
Sample 

Analysis 

PCDDs/PCDFs 
RB033010 32550-001 Water 3/30/2010  X 

RB033110 32550-002 Water 3/31/2010  X 

A1-35 (0-6”) 32550-003 Soil 3/30/2010  X 

A1-40 (0-6”) 32550-004 Soil 3/30/2010  X 

A1-41 (0-6”) 32550-005 Soil 3/30/2010  X 

A1-42 (0-6”) 32550-006 Soil 3/30/2010  X 

A1-43 (0-6”) 32550-007 Sediment 3/30/2010  X 

A1-44 (0-6”) 32550-008 Sediment 3/30/2010  X 

A1-47 (0-6”) 32550-009 Sediment 3/30/2010  X 

A1-45 (0-6”) 32550-010 Soil 3/30/2010  X 

A1-46 (0-6”) 32550-011 Sediment 3/30/2010  X 

A1-48 (0-6”) 32550-012 Sediment 3/30/2010  X 

A3-20 (0-6”) 32550-013 Sediment 3/30/2010  X 

Field Duplicate #4 32550-014 Sediment 3/30/2010 A3-20 (0-6”) X 

A3-18 (0-6”) 32550-015 Sediment 3/30/2010  X 

A3-19 (0-6”) 32550-016 Sediment 3/30/2010  X 

A3-23 (0-6”) 32550-017 Sediment 3/30/2010  X 

A3-22 (0-6”) 32550-018 Sediment 3/30/2010  X 

A3-21 (0-6”) 32550-019 Sediment 3/30/2010  X 

A3-24 (0-6”) 32550-020 Sediment 3/30/2010  X 
 

1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location 
A1-48 (0-6”). 

2. Sample results were reported on a dry-weight basis. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  

12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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PCDDs/PCDFs – INTRODUCTION 
 
Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) analyses were 
performed according to United States Environmental Protection Agency (USEPA) SW-846 Method 8290.  
Data were reviewed in accordance with USEPA National Functional Guidelines of January 2005. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 
• Concentration Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 
 
 

• Quantitation Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification.  The associated numerical value is an estimated 
concentration only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification. 
 
R The sample results are rejected as unusable.  The analyte may or may not be present in the 

sample. 
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Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PCDDs/PCDFs – DATA VALIDATION SUMMARY 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 8290 
Water 30 days from collection to extraction and 

45 days from extraction to analysis Cooled @ 4±2 °C 

Soil 30 days from collection to extraction and 
45 days from extraction to analysis Cooled @ 4±2 °C 

 
The samples were received at the laboratory at temperatures that were less than the EPA-recommended 
criteria.  Data qualification is unnecessary because the samples were not frozen.  All samples were 
analyzed within the specified holding times. 
 
 
2.       Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared 
to identify any contamination which may have been introduced into the samples during sample 
preparation or field activity.  Method blanks measure laboratory contamination.  Equipment rinse blanks 
also measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.   
  
Compounds were detected in the associated equipment rinse blanks; however, the associated sample 
results were either greater than the BAL or non-detect. Therefore, qualification of the sample results was 
not required. 
 
 
3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable; system performance and column resolution were 
acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
A maximum relative standard deviation (RSD) of 20% is allowed for all non-labeled compounds (target) 
and 30% is allowed for all labeled compounds (internal standards and recovery standards) 
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All target compounds associated with the continuing calibration standard must exhibited percent 
difference (%D) less than the control limit (20%). 

 
All initial and continuing calibration criteria were within the control limits. 
 
 
5. Internal Standard Performance 
 
All samples to be analyzed for PCDD/PCDF compounds are spiked with internal standards prior to 
extraction.  Internal standard performance criteria insure that the GC/MS sensitivity and response are 
stable during every sample analysis.  The criteria require the internal standard compounds exhibit 
recoveries within the control limits of 40% to 135%. 
 
Sample locations associated with internal standards exhibiting responses outside of the control limits are 
presented in the following table. 

 

Sample Locations Internal Standard Response 

A3-22 (0-6”) and A3-21 (0-6”) 13C-OCDD > UL 
 

The criteria used to evaluate the internal standard responses are presented in the following table.  In the 
case of an internal standard deviation, the compounds quantitated using the deviant internal standard are 
qualified as documented in the table below. 
 

Control limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No action 
Detect J 

 
 
6. Recovery Standard Performance 
 
The recovery standard (37Cl-2,3,7,8-TCDD) is added to the sample extract prior to the extract clean-up 
steps.  The concentrations of the labeled standards (internal standards) are determined using the 
recovery standard. 
 
All recovery standard recoveries were acceptable. 
 
 
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method.  The compounds 
spiked in the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent differences (RPDs) between the MS and MSD must be within the 
laboratory-established acceptance limits.  

 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compounds concentration detected in the parent sample exceeds the MS/MSD concentration 
by a factor of four or greater.   
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Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

 

Sample Locations Compound MS Recovery MSD 
Recovery 

A1-48 (0-6”) 
1,2,3,6,7,8-HxCDD < LL but > 10% < LL but > 10% 
1,2,3,4,7,8-HxCDF < 10% < 10% 
2,3,4,7,8-PeCDF AC < LL but > 10% 

    AC = Acceptable 
 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

 

Control Limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 
Detect J 

< the lower control limit (LL) but > 10% 
Non-detect J 
Detect J 

< 10% 
Non-detect R 
Detect J 

 
The MS/MSD exhibited acceptable RPDs between the MS and MSD. 
 
 
8. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit recoveries within the 
laboratory-established acceptance limits.   

 
All compounds associated with the LCS analyses exhibited recoveries within the control limits. 
 
 
9. Field Duplicate Sample Analysis 
 
Field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for soil matrices is applied to the RPD between the parent and the field 
duplicate samples.  In the case where the parent and/or duplicate sample concentrations are less than or 
equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results (in mg/kg) for the field duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound Sample Result Duplicate Result RPD 

A3-20 (0-6”) / 
Field Duplicate #4 

1,2,3,4,6,7,8-HpCDD 0.00415 E 0.00443 E  6.5% 
1,2,3,4,6,7,8-HpCDF 0.000815 0.000925   12.6% 
1,2,3,4,7,8,9-HpCDF 0.0000607 0.0000672   10.1% 
1,2,3,4,7,8-HxCDD 0.0000377 0.0000408   7.8% 
1,2,3,4,7,8-HxCDF 0.0000465 0.0000542   15.2% 
1,2,3,6,7,8-HxCDD 0.000118 0.000133   11.9% 
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Sample ID/Duplicate ID Compound Sample Result Duplicate Result RPD 
1,2,3,6,7,8-HxCDF 0.0000223 0.0000233   4.3% 
1,2,3,7,8,9-HxCDD 0.0000699 0.0000725   3.6% 
1,2,3,7,8,9-HxCDF 0.000011 0.0000119   7.8% 

A3-20 (0-6”) / 
Field Duplicate #4 

(Continued) 

1,2,3,7,8-PeCDD 0.0000144 0.0000162   11.7% 
1,2,3,7,8-PeCDF 0.00000377 J 0.00000447 J  16.9% 
2,3,4,6,7,8-HxCDF 0.000041 0.0000489   17.5% 
2,3,4,7,8-PeCDF 0.0000256 0.0000306   17.7% 
2,3,7,8-TCDD 0.0000018 U 0.00000243   AC 
2,3,7,8-TCDF 0.0000019 0.00000264   32.5% 
OCDD 0.0491 E 0.0518 E  5.3% 
OCDF 0.00366 0.00395   7.6% 
Total HpCDD 0.00851 0.00898   5.3% 

 

Total HpCDF 0.00391 0.0042   7.1% 
Total HxCDD 0.000884 0.00097   9.2% 
Total HxCDF 0.000991 0.00113   13.1% 
Total PeCDD 0.000108 0.000114   5.4% 
Total PeCDF 0.000277 0.000309   10.9% 
Total TCDD 0.0000251 0.0000285   12.6% 
Total TCDF 0.0000691 0.0000818   16.8% 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.000123 0.000138   11.4% 
WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.000124 0.000138   10.6% 

    AC Acceptable 
 
The calculated RPDs between the field duplicate samples were acceptable. 
 
 
10. Compound Identification 
 
PCDD/PCDF compounds are identified by using the compound’s ion abundance ratios, signal-to-noise 
ratios, and retention times relative to the internal standards'. 
 
An estimated maximum possible concentration (EMPC) designation is given to compounds which have 
signals eluting within the established retention time window which would, if positively identified, be greater 
than the detection limit.  The signals do not, however, meet the ion abundance ratio criteria and therefore 
cannot be identified as the compound of interest.  The EMPC value is the estimated concentration of the 
interferant quantitated "as the compound of interest”.  This value should be considered an elevated 
detection limit based on potential compound identification and quantitation interference.  The "UX" 
qualifier has been added to the following sample results (in mg/kg) to indicate the elevated detection limit 
as EMPC.  
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Sample ID Compound 
Laboratory 

Result 
Reported 

Result 

A1-35 (0-6”) 

1,2,3,7,8-PeCDD 0.00000146 EMPC 0.00000146 UX 
2,3,7,8-TCDF 0.000000831 EMPC 0.000000831 UX 
1,2,3,7,8-PeCDF 0.000000705 EMPC 0.000000705 UX 
2,3,4,6,7,8-HxCDF 0.00000168 EMPC 0.00000168 UX 

A1-40 (0-6”) 
1,2,3,7,8-PeCDD 0.00000290 EMPC 0.00000290 UX 
2,3,7,8-TCDF 0.000000478 EMPC 0.000000478 UX 

A1-41 (0-6”) 1,2,3,7,8-PeCDF 0.00000108 EMPC 0.00000108 UX 

A1-42 (0-6”) 

2,3,7,8-TCDD 0.000000316 EMPC 0.000000316 UX 
1,2,3,7,8-PeCDD 0.000000882 EMPC 0.000000882 UX 
1,2,3,4,7,8-HxCDD 0.00000189 EMPC 0.00000189 UX 
2,3,4,7,8-PeCDF 0.000000778 EMPC 0.000000778 UX 
1,2,3,4,7,8,9-HpCDF 0.000000888 EMPC 0.000000888 UX 

A1-43 (0-6”) 

2,3,7,8-TCDD 0.000000334 EMPC 0.000000334 UX 
Total TCDD 0.000000334 EMPC 0.000000334 UX 
Total PeCDD 0.00000234 EMPC 0.00000234 UX 
Total PeCDF 0.000000446 EMPC 0.000000446 UX 

A1-47 (0-6”) 
1,2,3,4,7,8-HxCDD 0.00000166 EMPC 0.00000166 UX 
2,3,7,8-TCDF 0.000000716 EMPC 0.000000716 UX 
Total TCDD 0.000000282 EMPC 0.000000282 UX 

A1-45 (0-6”) 
2,3,7,8-TCDD 0.000000676 EMPC 0.000000676 UX 
Total TCDD 0.000000676 EMPC 0.000000676 UX 

A1-46 (0-6”) Total TCDF 0.000000639 EMPC 0.000000639 UX 
A3-20 (0-6”) 2,3,7,8-TCDD 0.00000180 EMPC 0.00000180 UX 

A3-18 (0-6”) 
1,2,3,6,7,8-HxCDD 0.00000269 EMPC 0.00000269 UX 
Total TCDF 0.000000365 EMPC 0.000000365 UX 

A3-19 (0-6”) 
2,3,7,8-TCDD 0.000000854 EMPC 0.000000854 UX 
1,2,3,7,8-PeCDF 0.00000245 EMPC 0.00000245 UX 

 
The following results exhibited evidence of interference by chlorodiphenyl ethers.  The results were 
flagged "P" by the laboratory indicating the result is the maximum concentrations of the analytes in the 
case that all of the quantified area is due to the target analyte and none due to the interference.  
Therefore, these results have been qualified as estimated ("J").   
 

Sample ID Compound 

A3-21 (0-6”) Total PeCDF 
Total HxCDF 

A3-24 (0-6”) Total TCDF 
Total PeCDF 
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Sample results that exhibited a concentration greater than the linear range of the instrument calibration 
are summarized in the following table (mg/kg).  Note: In the instance where both the original analysis and 
the diluted analysis sample results exhibited a concentration greater than and/or less than the calibration 
linear range of the instrument; the sample result exhibiting the greatest concentration will be reported as 
the final result.  Because the individual isomer results are included in the Total (hexa-, hepta-) results, 
where the isomer result has been qualified as estimated ("J") and constitutes greater than ten percent of 
the Total, the corresponding Total result has been qualified as estimated as well.   
 

Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

A1-35 (0-6”) OCDD 0.0125 E ― 0.0125 EJ 
A1-41 (0-6”) OCDD 0.0283 E ― 0.0283 EJ 
A1-42 (0-6”) OCDD 0.00928 E ― 0.00928 EJ 
A1-44 (0-6”) OCDD 0.0103 E ― 0.0103 EJ 

A1-48 (0-6”) 
1,2,3,4,6,7,8-HpCDD 0.00613 E ― 0.00613 EJ 
OCDD 0.0891 ED ― 0.0891 EDJ 
Total HpCDD 0.0123 ― 0.0123 J 

A3-20 (0-6”) 
1,2,3,4,6,7,8-HpCDD 0.00415 E ― 0.00415 EJ 
OCDD 0.0491 E ― 0.0491 EJ 
Total HpCDD 0.00851 ― 0.00851 J 

Field Duplicate #4 
1,2,3,4,6,7,8-HpCDD 0.00443 E ― 0.00443 EJ 
OCDD 0.0518 E ― 0.0518 EJ 
Total HpCDD 0.00898 ― 0.00898 J 

A3-19 (0-6”) OCDD 0.0238 E ― 0.0238 EJ 

A3-23 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.0172 E ― 0.0172 EJ 
OCDD 0.137 ED ― 0.137 EDJ 
1,2,3,4,6,7,8-HpCDF 0.00451 E ― 0.00451 EJ 
OCDF 0.0189 E ― 0.0189 EJ 
Total HpCDD 0.0447 ― 0.0447 J 
Total HpCDF 0.0316 ― 0.0316 J 

A3-22 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.105 ED ― 0.105 EDJ 
OCDD 0.471 ED ― 0.471 EDJ 
1,2,3,4,6,7,8-HpCDF 0.0237 E ― 0.0237 EJ 
OCDF 0.0982 E ― 0.0982 EJ 
Total HpCDD 0.223 ― 0.223 J 
Total HpCDF 0.150 ― 0.150 J 

A3-21 (0-6”) 

1,2,3,6,7,8-HxCDD 0.0496 E ― 0.0496 EJ 
1,2,3,4,6,7,8-HpCDD 0.160 ED ― 0.160 EDJ 
OCDD 0.570 ED ― 0.570 EDJ 
1,2,3,4,6,7,8-HpCDF 0.0406 E ― 0.0406 EJ 
OCDF 0.207 E ― 0.207 EJ 
Total HxCDD 0.0473 ― 0.0473 J 
Total HpCDD 0.365 ― 0.365 J 
Total HpCDF 0.277 ― 0.277 J 

A3-24 (0-6”) 

1,2,3,4,6,7,8-HpCDD 0.117 ED ― 0.117 EDJ 
OCDD 0.524 ED ― 0.524 EDJ 
1,2,3,4,7,8-HxCDF 0.00774 E ― 0.00774 EJ 
1,2,3,4,6,7,8-HpCDF 0.0268 E ― 0.0268 EJ 
OCDF 0.100 E ― 0.100 EJ 
Total HpCDD 0.241 ― 0.241 J 
Total HxCDF 0.0622 ― 0.0622 J 
Total HpCDF 0.161 ― 0.161 J 
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Sample results associated with compounds exhibiting concentration greater than the linear range 
qualified as documented in the table below when reported as the final reported sample result. 
 

Reported Sample Results Qualification 

Diluted sample result within calibration range D 
Diluted sample result less than the calibration range DJ 
Diluted sample result greater than the calibration range EDJ 
Original sample result greater than the calibration range   EJ 

 
 
11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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PCDDs/PCDFs – DATA VALIDATION CHECKLIST 
 

PCDDs/PCDFs; SW-846 8290 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  
Reporting limits (units)  X  X  
Blanks  

A. Method blanks  X  X  
B. Equipment blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R     X 
LCS/LCSD Precision (RPD)     X 
Matrix Spike (MS) %R  X X   
Matrix Spike Duplicate (MSD) %R  X X   
MS/MSD RPD  X  X  
Field/Laboratory Duplicate Sample RPD  X  X  
Dilution Factor  X  X  
Moisture Content  X  X  

Tier III Validation      

System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Signal-to-noise ratio > 10:1  X  X  
Internal standard performance  X X   
Recovery standard performance  X  X  
Resolution mix < 25%  X  X  
Compound identification and quantitation      
     A. Reconstructed ion chromatograms  X  X  
     B. Quantitation Reports  X  X  
     C. RT of sample compounds within the 

   established RT windows  X  X  

     D. Transcription/calculation errors present  X  X  
     E. Reporting limits adjusted to reflect sample 

dilutions  X  X  

RSD – relative standard deviation 
%R - percent recovery 
RPD - relative percent difference 
%D – difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 32551 for 
samples collected in association with the Beazer East Inc. Former Koppers Wood-Treating Site in 
Carbondale, Illinois.  The review was conducted as a Tier III evaluation and included review of data 
package completeness.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Analyses were performed on the 
following samples: 
 

Sample ID Lab ID Matrix 

Sample 
Collection 

Date
Parent 
Sample 

Analysis 

PCDDs/PCDFs 
A6-1 (0-6”) 32551-001 Sediment 3/31/2010  X 

A6-2 (0-6”) 32551-002 Sediment 3/31/2010  X 

A6-3 (0-6”) 32551-003 Sediment 3/31/2010  X 

A6-4 (0-6”) 32551-004 Soil 3/31/2010  X 

A6-5 (0-6”) 32551-005 Sediment 3/31/2010  X 

Field Duplicate #5 32551-006 Soil 3/31/2010 A6-5 (0-6”) X 

A4-7 (0-6”) 32551-007 Sediment 3/31/2010  X 

A4-8 (0-6”) 32551-008 Soil 3/31/2010  X 

Field Duplicate #6 32551-009 Soil 3/31/2010 A4-8 (0-6”) X 

A4-9 (0-6”) 32551-010 Soil 3/31/2010  X 

A4-10 (0-6”) 32551-011 Soil 3/31/2010  X 

A6-6 (0-6”) 32551-012 Sediment 3/31/2010  X 

A6-7 (0-6”) 32551-013 Soil 3/31/2010  X 

A6-8 (0-6”) 32551-014 Soil 3/31/2010  X 

A4-5 (0-6”) 32551-015 Soil 3/31/2010  X 

A4-6 (0-6”) 32551-016 Sediment 3/31/2010  X 

A4-4 (0-6”) 32551-017 Sediment 3/31/2010  X 

A4-1 (0-6”) 32551-018 Sediment 3/31/2010  X 

A4-2 (0-6”) 32551-019 Soil 3/31/2010  X 

A4-3 (0-6”) 32551-020 Soil 3/31/2010  X 
 

1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location 
A6-1 (0-6”). 

2. Sample results were reported on a dry-weight basis. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 

provided  X  X  

12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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PCDDs/PCDFs – INTRODUCTION 
 
Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) analyses were 
performed according to United States Environmental Protection Agency (USEPA) SW-846 Method 8290.  
Data were reviewed in accordance with USEPA National Functional Guidelines of January 2005. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 
• Concentration Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 
 
 

• Quantitation Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification.  The associated numerical value is an estimated 
concentration only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence 

to make a tentative identification. 
 
R The sample results are rejected as unusable.  The analyte may or may not be present in the 

sample. 
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Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PCDDs/PCDFs – DATA VALIDATION SUMMARY 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 8290 
Water 30 days from collection to extraction and 

45 days from extraction to analysis Cooled @ 4±2 °C 

Soil 30 days from collection to extraction and 
45 days from extraction to analysis Cooled @ 4±2 °C 

 
The samples were received at the laboratory at temperatures that were less than the EPA-recommended 
criteria.  Data qualification is unnecessary because the samples were not frozen.  All samples were 
analyzed within the specified holding times. 
 
 
2.       Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared 
to identify any contamination which may have been introduced into the samples during sample 
preparation or field activity.  Method blanks measure laboratory contamination.  Equipment rinse blanks 
also measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.   
  
Compounds were detected in the associated equipment rinse blank (which was analyzed with SDG 
32550); however, the associated sample results were either greater than the BAL or non-detect. 
Therefore, qualification of the sample results was not required. 
 
 
3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable; system performance and column resolution were 
acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
A maximum relative standard deviation (RSD) of 20% is allowed for all non-labeled compounds (target) 
and 30% is allowed for all labeled compounds (internal standards and recovery standards) 
 
All target compounds associated with the continuing calibration standard must exhibited percent 
difference (%D) less than the control limit (20%). 

 
All initial and continuing calibration criteria were within the control limits. 
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5. Internal Standard Performance 
 
All samples to be analyzed for PCDD/PCDF compounds are spiked with internal standards prior to 
extraction.  Internal standard performance criteria insure that the GC/MS sensitivity and response are 
stable during every sample analysis.  The criteria require the internal standard compounds exhibit 
recoveries within the control limits of 40% to 135%. 
 
All internal standard areas and retention times were within established limits. 
 
 
6. Recovery Standard Performance 
 
The recovery standard (37Cl-2,3,7,8-TCDD) is added to the sample extract prior to the extract clean-up 
steps.  The concentrations of the labeled standards (internal standards) are determined using the 
recovery standard. 
 
All recovery standard recoveries were acceptable. 
 
 
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method.  The compounds 
spiked in the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent differences (RPDs) between the MS and MSD must be within the 
laboratory-established acceptance limits.  

 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compounds concentration detected in the parent sample exceeds the MS/MSD concentration 
by a factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

 

Sample Locations Compound MS Recovery MSD 
Recovery 

A6-1 (0-6”) 1,2,3,4,6,7,8-HpCDF > UL < LL but > 10% 
    AC = Acceptable 

 
The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

 

Control Limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 
Detect J 

< the lower control limit (LL) but > 10% 
Non-detect J 
Detect J 

< 10% 
Non-detect R 
Detect J 

 
The MS/MSD exhibited acceptable RPDs between the MS and MSD. 
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8. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit recoveries within the 
laboratory-established acceptance limits.   

 
All compounds associated with the LCS analyses exhibited recoveries within the control limits. 
 
 
9. Field Duplicate Sample Analysis 
 
Field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for soil matrices is applied to the RPD between the parent and the field 
duplicate samples.  In the case where the parent and/or duplicate sample concentrations are less than or 
equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 
 
Results (in mg/kg) for the field duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound Sample Result Duplicate Result RPD 

A6-5 (0-6”) / 
Field Duplicate #5 

1,2,3,4,6,7,8-HpCDD 0.0000916 0.0000975   6.2% 
1,2,3,4,6,7,8-HpCDF 0.00000565 0.00000748   27.8% 
1,2,3,4,7,8-HxCDD 0.00000179 J 0.0000012 U AC 
1,2,3,6,7,8-HxCDD 0.00000266 J 0.00000261 U AC 
1,2,3,7,8,9-HxCDD 0.00000258 J 0.00000254 J  1.5% 
1,2,3,7,8-PeCDD 0.000000786 J 0.000000701 J  11.4% 
2,3,4,6,7,8-HxCDF 0.00000054 J 0.000000621 J  13.9% 
2,3,4,7,8-PeCDF 0.00000102 J 0.000000761 J  29.0% 
OCDD 0.00284 0.00324   13.1% 
OCDF 0.0000207 0.0000259   22.3% 
Total HpCDD 0.000221 0.000226   2.2% 
Total HpCDF 0.0000223 0.0000259   14.9% 
Total HxCDD 0.0000332 0.0000267   21.7% 
Total HxCDF 0.00000805 0.00000798   0.8% 
Total PeCDD 0.00000781 0.00000212   114.6% 
Total PeCDF 0.00000719 0.00000313   78.6% 
Total TCDD 0.000000729 0.000000506 U AC 
Total TCDF 0.00000196 0.000000775   86.6% 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.00000368 0.00000327   11.7% 
WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.00000395 0.00000376   4.9% 

A4-8 (0-6”) / 
Field Duplicate #6 

1,2,3,4,6,7,8-HpCDD 0.000474 0.000431   9.5% 
1,2,3,4,6,7,8-HpCDF 0.0000824 0.0000751   9.2% 
1,2,3,4,7,8,9-HpCDF 0.00000579 0.00000603   4.0% 
1,2,3,4,7,8-HxCDD 0.00000766 0.00000705   8.2% 
1,2,3,4,7,8-HxCDF 0.00000521 0.00000428 J  19.5% 
1,2,3,6,7,8-HxCDD 0.000016 0.0000137   15.4% 
1,2,3,6,7,8-HxCDF 0.00000348 J 0.00000311 J  11.2% 
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Sample ID/Duplicate ID Compound Sample Result Duplicate Result RPD 
1,2,3,7,8,9-HxCDD 0.0000131 0.0000114   13.8% 
1,2,3,7,8,9-HxCDF 0.00000137 J 0.00000126 J  8.3% 

A4-8 (0-6”) / 
Field Duplicate #6 

(continued) 

1,2,3,7,8-PeCDD 0.00000348 J 0.00000341 J  2.0% 
1,2,3,7,8-PeCDF 0.000000528 J 0.000000691 J  26.7% 
2,3,4,6,7,8-HxCDF 0.00000604 0.00000498   19.2% 
2,3,4,7,8-PeCDF 0.00000598 0.00000519   14.1% 
2,3,7,8-TCDD 0.000000716 J 0.000000635 J  11.9% 
2,3,7,8-TCDF 0.00000082 J 0.000000873 J  6.2% 
OCDD 0.00869 E 0.00857 E  1.3% 
OCDF 0.00028 0.000246   12.9% 
Total HpCDD 0.00103 0.000965   6.5% 

 

Total HpCDF 0.00029 0.000264   9.3% 
Total HxCDD 0.000154 0.000149   3.3% 
Total HxCDF 0.000115 0.000104   10.0% 
Total PeCDD 0.00003 0.0000252   17.3% 
Total PeCDF 0.0000549 0.0000514   6.5% 
Total TCDD 0.00000524 0.00000594   12.5% 
Total TCDF 0.000022 0.0000152   36.5% 
WHO TEQ (Human/ 
Mammal-NDs Excluded) 0.0000197 0.0000181   8.4% 
WHO TEQ (Human/ 
Mammal-NDs = 1/2 DL) 0.0000197 0.0000181   8.4% 

    AC Acceptable 
 
The Total PeCDD associated with samples locations A6-5 (0-6”) and Field Duplicate #5 exhibited a RPD 
greater than the control limit.  The Total PeCDD results for sample locations A6-5 (0-6”) and Field 
Duplicate #5 were qualified as estimated ("J"). 
 
 
10. Compound Identification 
 
PCDD/PCDF compounds are identified by using the compound’s ion abundance ratios, signal-to-noise 
ratios, and retention times relative to the internal standards'. 
 
An estimated maximum possible concentration (EMPC) designation is given to compounds which have 
signals eluting within the established retention time window which would, if positively identified, be greater 
than the detection limit.  The signals do not, however, meet the ion abundance ratio criteria and therefore 
cannot be identified as the compound of interest.  The EMPC value is the estimated concentration of the 
interferant quantitated "as the compound of interest”.  This value should be considered an elevated 
detection limit based on potential compound identification and quantitation interference.  The "UX" 
qualifier has been added to the following sample results (in mg/kg) to indicate the elevated detection limit 
as EMPC.  
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Sample ID Compound 
Laboratory 

Result 
Reported 

Result 
A6-3 (0-6”) 1,2,3,4,7,8,9-HpCDF 0.00000249 EMPC 0.00000249 UX 

Field Duplicate #5 
1,2,3,4,7,8-HxCDD 0.00000120 EMPC 0.00000120 UX 
1,2,3,6,7,8-HxCDD 0.00000261 EMPC 0.00000261 UX 
Total TCDD 0.000000506 EMPC 0.000000506 UX 

A4-10 (0-6”) 

OCDF 0.00000142 EMPC 0.00000142 UX 
Total TCDD 0.000000336 EMPC 0.000000336 UX 
Total TCDF 0.000000390 EMPC 0.000000390 UX 
Total HpCDF 0.00000103 EMPC 0.00000103 UX 

A6-6 (0-6”) 
2,3,7,8-TCDF 0.000000299 EMPC 0.000000299 UX 
1,2,3,6,7,8-HxCDF 0.00000114 EMPC 0.00000114 UX 

A6-7 (0-6”) 1,2,3,6,7,8-HxCDF 0.000000701 EMPC 0.000000701 UX 

A6-8 (0-6”) 
2,3,7,8-TCDD 0.000000196 EMPC 0.000000196 UX 
1,2,3,7,8-PeCDD 0.000000750 EMPC 0.000000750 UX 

A4-5 (0-6”) 2,3,7,8-TCDD 0.000000541 EMPC 0.000000541 UX 

A4-2 (0-6”) 
2,3,7,8-TCDD 0.000000457 EMPC 0.000000457 UX 
1,2,3,7,8-PeCDD 0.00000144 EMPC 0.00000144 UX 
2,3,7,8-TCDF 0.000000624 EMPC 0.000000624 UX 

A4-3 (0-6”) 
1,2,3,7,8-PeCDD 0.000000645 EMPC 0.000000645 UX 
2,3,4,7,8-PeCDF 0.00000101 EMPC 0.00000101 UX 
1,2,3,6,7,8-HxCDF 0.000000540 EMPC 0.000000540 UX 

A6-4 (0-6”) 2,3,7,8-TCDD 0.000000460 EMPC 0.000000460 UX 
A4-9 (0-6”) 1,2,3,4,7,8-HxCDD 0.00000145 EMPC 0.00000145 UX 

 
The following results exhibited evidence of interference by chlorodiphenyl ethers.  The results were 
flagged "P" by the laboratory indicating the result is the maximum concentrations of the analytes in the 
case that all of the quantified area is due to the target analyte and none due to the interference.  
Therefore, these results have been qualified as estimated ("J").   
 

Sample ID Compound 

A6-1 (0-6”), A6-2 (0-6”), A6-7 (0-6”) Total TCDF 
Total PeCDF 

A4-5 (0-6”), A6-4 (0-6”) Total PeCDF 

A4-6 (0-6”) 
Total TCDF 
Total PeCDF 
Total HxCDF 

A4-4 (0-6”) Total PeCDF 
Total HxCDF 
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Sample results that exhibited a concentration greater than the linear range of the instrument calibration 
are summarized in the following table (mg/kg).   
 

Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

A6-1 (0-6”) OCDD 0.0260 E ― 0.0260 EJ 
A6-2 (0-6”) OCDD 0.0152 E ― 0.0152 EJ 
A6-3 (0-6”) OCDD 0.0128 E ― 0.0128 EJ 
A6-6 (0-6”) OCDD 0.0115 E ― 0.0115 EJ 
A4-6 (0-6”) OCDD 0.0211 E ― 0.0211 EJ 
A4-4 (0-6”) OCDD 0.0159 E ― 0.0159 EJ 
A4-1 (0-6”) OCDD 0.0106 E ― 0.0106 EJ 
A4-2 (0-6”) OCDD 0.0121 E ― 0.0121 EJ 
A4-3 (0-6”) OCDD 0.00921 E ― 0.00921 EJ 
A6-4 (0-6”) OCDD 0.0104 E ― 0.0104 EJ 
A4-8 (0-6”) OCDD 0.00869 E ― 0.00869 EJ 
Field Duplicate #6 OCDD 0.00857 E ― 0.00857 EJ 

 
Note: In the instance where both the original analysis and the diluted analysis sample results exhibited a 
concentration greater than and/or less than the calibration linear range of the instrument; the sample 
result exhibiting the greatest concentration will be reported as the final result. 

 
Sample results associated with compounds exhibiting concentration greater than the linear range 
qualified as documented in the table below when reported as the final reported sample result. 
 

Reported Sample Results Qualification 

Diluted sample result within calibration range D 
Diluted sample result less than the calibration range DJ 
Diluted sample result greater than the calibration range EDJ 
Original sample result greater than the calibration range   EJ 

 
 
11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Except for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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PCDDs/PCDFs – DATA VALIDATION CHECKLIST 
 

PCDDs/PCDFs; SW-846 8290 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  
Reporting limits (units)  X  X  
Blanks  

A. Method blanks  X  X  
B. Equipment blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R     X 
LCS/LCSD Precision (RPD)     X 
Matrix Spike (MS) %R  X X   
Matrix Spike Duplicate (MSD) %R  X X   
MS/MSD RPD  X  X  
Field/Laboratory Duplicate Sample RPD  X X   
Dilution Factor  X  X  
Moisture Content  X  X  

Tier III Validation      

System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Signal-to-noise ratio > 10:1  X  X  
Internal standard performance  X  X  
Recovery standard performance  X  X  
Resolution mix < 25%  X  X  
Compound identification and quantitation      
     A. Reconstructed ion chromatograms  X  X  
     B. Quantitation Reports  X  X  
     C. RT of sample compounds within the 

   established RT windows  X  X  

     D. Transcription/calculation errors present  X  X  
     E. Reporting limits adjusted to reflect sample 

dilutions  X  X  

RSD – relative standard deviation 
%R - percent recovery 
RPD - relative percent difference 
%D – difference 
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VALIDATION PERFORMED BY: Dennis Dyke  

SIGNATURE:

DATE: May 11, 2010 

 

PEER REVIEW: Dennis Capria 

DATE: May 17, 2010 
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Validated Laboratory Data Sheets 
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